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TM 5 - 5052 



WAR DEPARTMENT 



Washington 25. D. C. 28 March 1944 



TM 5-5052, Maintenance Manual and Parts Catalog. Generator 
Set, Portable, Diesel, Skid-Mounted, 100 to 106-KW. 1 27/220-Yolt, 
3-Phase. 60-Cycle, or 230/400-Volt, 3-Phase. 50-Cycle, Murphy, 
Model ME-650, is published for the information and guidance 
of all concerned. 

A. G. 300.7. 5 April 1944. 



By order of the Secretary of War: 



Official: 
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Ma/or General, 
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Boards (2). I C 5: T/O 5-267, Engr. Base Dep. Co.; 5-377, Engr. 
Base Equip. Co. 



G. C. MARSHALL, 
Chief of Staff. 
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Original from 
UMIVERSITY OF CALIFORNIA 




WARNING 



SPARE PARTS can be supplied prompt- 
ly and accurately only if positively iden- 
tified by correct part number and correct 
part name. 

FURNISH THIS INFORMATION 
ON ALL REQUISITIONS. 

WITHOUT FAIL, on all requisitions, 
give name of machine, name of manu- 
facturer, model or size, manufacturer's 
serial number of each machine and sub- 
assemblies attached to machine, and com- 
ponents and accessories for which spare 
parts are required. 

List spare parts for only one make or 
kind of machine on each requisition. 

Requisitions must be double spaced to 
provide room for office notations when 
necessary. 



iv.5745o0 




Original from 
UNIVERSITY OF CALIFORNIA 



SPECIFICATION No. 299 



Engine 
No. 



Generator 
No. 



10221-B 84532 

10267-B 84580 

10282-B 84592 

10284-B 84550 

10303- B 84534 

10304- B 84581 

10305- B 84552 

10306- B 84544 

10307- B 84546 

10308- B ! 84541 

10315- B 84545 

10316- B 84557 

10319-B 84587 

10330-B 84585 

10332-B 84542 

10373- B 84547 

10374- B 84536 

10385- B 84579 

10386- B 84576 

10398- B 84588 

10399- B 84589 

10400- B 84597 

10402- B 84594 

10403- B 84600 

10408-B 84568 



Engine Generator 
No. No. 

10412-B 84540 

10420- B 84572 

10421- B 84559 

10427- B 84606 

10428- B 84610 

10438- B 84595 

10439- B 84605 

10440- B 84611 

10443-B 84609 

10452- B 84561 

10453- B 84602 

10454- B 84563 

10456-B 84570 

10268- B 84533 

10269- B 84535 

10270- B 84591 

10271- B 84590 

10272- B 84582 

10281 -B 84583 

10283-B 84537 

10293- B 84554 

10294- B 84584 

10295- B 84578 

10296- B 84548 

10317-B 84553 



Engine Generator 

No. No. 

10318-B 84549 

10320-B 84538 

10329f-B 84586 

10331-B 84543 

10375- B 84539 

10376- B 84577 

10387- B 84575 

10388- B 84598 

10389- B 84604 

1040 1-B 84599 

10404- B 84593 

10405- B 84569 

10406- B 84551 

10407- B 84565 

10413-B 84596 

10419-B 84571 

10422-B 84555 

10424-B 84566 

10437rB 84564 

10441- B 84562 

10442- B 84608 

10455-B 84607 

10458-B 84601 

10460-B 84603 



See Page V for list of assemblies which apply to above Engines. 



IV 

Original from 



Google 



Digitized bv _ _^ , ^ 

^"""^ — UMIVERSITY OF CALIFORNIA 



SPECIFICATION No. 299 



Quantity of 



Page 




AsBembly No, 


Description 


146 


MD-7242 


Air Cleaner Assembly and Pre-Cleaner Assembly 


147 


I 


MD-6315 


Bevel Gear and Pinion Assembly 


148, 149 


I 


MD-6041 


Camshaft Housing Assembly 


150 




MD-4315 


Connecting Rod Assembly 


152, 153 


I 


MD-6125A 


Control Set Assembly 


154 


I 


MD-5092 


Control Box Mounting Assembly 


155 


I 


MD-67S8 


Crankcase Assembly 


156 


I 


MD-4326 


Crankcase Breather Assembly 


157 


I 


MD-6768A 


Crankshaft Assembly 


158, 159 


I 


MD-3498 


Cylinder Head Assembly 


160 


I 


MD-5889 


Exhaust Manifold Assembly 


161 


I 


MD-6392 


Engine Support Assembly — Front 


162 


I 


MD-7570 


Fan Assembly 


163 




MD-4719 


Filter Assembly 


165 


I 


MD-4809 


Filter Support Assembly 


166, 167 


I 


MD-7S80 


Filter Tubing Assembly 


170 


I 


MD-5447 


Flywheel Housing Assembly 


172 


I 


MD-6575A 


Flywheel and Gear Ring Assembly 


172 


10 


MD-885 


Flywheel Bolt 


173 




MD-6393 


Fuel Supply Pump Assembly 


232 


I 


DR- 1106538 


Generator 


174 


I 


MD-S091A 


Generator Mounting Assembly 


175-177 


I 


MD-6772A 


Generator Drive Assembly 


178-181 


I 


MD-5823A 


Governor Assembly 


180 


I 


MD-5292 


Governor Soring 


184 




MD-7243A 


Inlet Manifold Assembly 


186 




MD-6495 


Injector Assembly 


187 


I 


MD-3579 


Instrument Panel Assembly 


189 


1 


MD-3840 


Instrument Panel Mounting Assembly 


190 


1 


MD-6774A 


Oil Cooler Assembly 


191 




MD-5337 


Oil Pressure Relief Valve Assembly 






MU-0//5A 


Oil Pump Assembly 


193 




MD-6566 


Oil Sumn Assemblv 


194 




MD-4765 


Piston Assembly 


195 


1 


MD-7559 


Radiator Assembly 


196 




MD-4894A 


Starting Motor Assembly 


197 




MD-6127 


Tappet Guide Assembly 


198 


1 


MD-5069B 


Tool Kit Assembly 


199 




MD-59S2A 


Valve Cover Assembly 


154 




DR-58S9 


Voltage Regulator (Control Box Assembly) 


200 




MD-6777B 


Water Pump Assembly 


201 




MD-5221 


Wire Assembly 


203 




MD-6316 


Worm Assembly 


204 




MD-3020 


Worm Oil Line Assembly 


214 




MD-39S2 


Metallic Gasket Assembly 


212 


1 


MD-6770 


Paper Gasket Assembly 


205 




MD-6778 


Blower and Mounting Assembly 








Battery— Willard R.H.D. 19-6, 12 volts or equivalent 


201, 202 




MD-6373 


Battery Cable Assembly 






MD-6111A 


Coupling — Thomas 3878S. 


207 




MD-7248 


Exhaust Muffler Assembly 


208 




MD-7254A 


Fuel Tank Assembly 


258-290 






Electric Machinery Manufacturing Co. Generator 


210 




MD-7571 


Radiator Guard Assembly 


211 




MD-7749 


Skid Assembly 


264-265 






Switchboard Panel Assembly 


166 etc. 


2 


MD-4451 


Thermometer 



1 — Jacket Water Temperature 
1 — Lube Oil Temperature 

See Page IV for list of Engines which above assemblies apply to. 



Digitized by 



Google 



Origiral from 



UNIVERSITY OF CALIFORNIA 



SPECIFICATION No. 310 



Engine Generator 
No. No. 

10425-B 85377 

10459-B 85382 

10461- B 85532 

10462- B 85524 

10464-B 85386 

10475- B 85376 

10476- B 85387 

10477- B 85370 

10478- B 85369 

10479- B 85368 

10488- B 85529 

10489- B 85367 

10490- B 85371 

10491- B 85526 

10492- B 85379 

10525- B 85384 

10526- B 85381 

10527- B 85383 

10528- B 85378 

10529- B 85373 

10530- B 85391 

10531- B 85393 

10532- B 85389 

10533- B 85372 

10534- B 85375 

10535- B 85531 

10536- B 85390 

See Page VII for 



Engine Generator 
No. No. 

10537- B 85388 

10538- B 85522 

10539- B 85374 

10549- B 85523 

10550- B 85385 

10551- B 85392 

10552- B 85525 

10553- B ,85530 

10564-B 85415 

, 10565-B 85399 

10566- B 85394 

10567- B 85401 

10568- B 85402 

10569- B 85551 

10570- B 85544 

10584- B 85411 

10585- B 85537 

10586- B 85533 

10588- B 85566 

10589- B 85541 

10590- B 85548 

10591- B 85547 

10592- B 85543 

10593- B 85549 

10594- B 85398 

10595- B 85535 

10597-B 85397 

list of assemblies which apply 



Engine Generator 

No. No. 

10598-B 85534 

10605- B 85527 

10606- B 85395 

10607- B 85528 

10608- B 85380 

10609- B 85400 

10610- B 85536 

10611- B 85539 

10612- B 85412 

10613- B 85542 

10614- B 85540 

10620- B 85396 

10621- B 85553 

10622- B 85555 

10623- B 85567 

10624- B 85404 

10625- B 85427 

10626- B 85405 

10627- B 85432 

10628- B 85410 

10629- B 85545 

10635-B 85430 

.10636-B 85560 

10637- B 85556 

10638- B 85546 

10640-B 85561 

to above Engines. 
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Page 

146 

147 

148, 149 
ISO 

152, 153 

154 

155 

156 
157 

158, 159 

160 

161 

162 

164 

165 

168 

170 

172 

172 

173 

232 

174 

175-177 

178-181 

184 

186 

188 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

154 

200 

202 

203 

204 

214 

212 

206 

205 



Quantity of 
Assem. per 
Engine 



201, 202 



206 
209 

291-328 
215 
210 
211 

166, etc. 



10 



Assembly No. 
MD-7242 
MD-631S 
MD-6041 
MD-4315 
MD-6125A 
MD-S092 
MD-6758 
MD-4326 
MD-6768A 
MD-3498 
MD-5889 
MD-6392 
MD-7570 
MD-4719A 
MD-4809 
MD-7S80B 
MD-S447 
MD-6575A 
MD-885 
MD-6393 
DR-1 106538 
MD-S091A 
MD-6772A 
MD-5823A 
MD-7243A 
MD-6495 
MD-7918 
MD-6774A 
MD-5337 
MD-6775A 
MD-6566 
MD-4765 
MD-7559 
MD-4894A 
MD-6127 
MD-5069 
MD-5952A 
DR-5859 
MD-6777B 
MD-5221A 
MD-6316 
MD-3020 
MD-3952 
MD-6770 
MD-7906A 
MD-6778 

MD-6373 
MD-6111A 

MD-7899 
MD-7254B 

MD-7839A 
MD-7571 
MD-7749 
MD-4451 



Description 

Air Cleaner Assembly and Pre-Cleaner Assembly 

Bevel Gear and Pinion Assembly 

Camshaft Housing Assembly 

Connecting Rod Assembly 

Control Set Assembly 

Control Box Mounting Assembly 

Crankcase Assembly 

Crankcase Breather Assembly 

Crankshaft Assembly 

Cyhnder Head Assembly 

Exhaust Manifold Assembly 

Engine Support Assembly — Front 

Fan Assembly 

Filter Assembly 

Filter Support Assembly 

Filter Tubing Assembly 

Flywheel Housing Assembly 

Flywheel and Gear Ring Assembly 

Flywheel Bolt 

Fuel Supply Pump Assembly 
Generator 

Generator Mounting Assembly 

Generator Drive Assembly 

Governor Assembly 

Inlet Manifold Assembly 

Injector Assembly 

Instrument Panel Assembly 

Oil Cooler Assembly 

Oil Pressure Relief Valve Assembly 

Oil Pump Assembly 

Oil Sump Assembly 

Piston Assembly 

Radiator Assembly 

Starting Motor Assembly 

Tappet Guide Assembly 

Tool Kit Assembly 

Valve Cover Assembly 

Voltage Regulator (Control Box Assembly) 

Water Pump Assembly 

Wire Assembly 

Worm Assembly 

Worm Oil Line Assembly 

Metallic Gasket Assembly 

Paper Gasket Assembly 

Auxiliary Exhaust Pipe Assembly 

Blower and Mounting Assembly 

Battery— Willard R.H.D. 19-6, 12 volts or equivalent 

Battery Cable Assembly 

Coupling — Thomas 3878S. 

Exhaust Muffler Assembly 

Fuel Tank and Piping Assembly 

Electric Machinery Manufacturing Co. Generator 

Lifting Bail Assembly 

Radiator Guard Assembly 

Skid Assembly 

Thermometer 

1 — Jacket Water Temperature 

1 — Lube Oil Temperature 



See Page VI for list of Engines which above assemblies apply to. 
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SPECIFICATION No. 315 



Engine 
No. 



Generator 
No. 



10639-B 85417 

10641- B 85568 

10642- B 85414 

10643- B 85562 

10644- B 85409 

10650- B 85559 

10651- B 85431 

10652- B 85403 

10653- B 85422 

10654- B 85418 

10655- B 85424 

10656- B 85538 

10657- B 85421 

10658- B 85428 

10659- B 85564 

10665- B 85407 

10666- B 85416 

10667- B 85406 

10668- B 85413 

10669- B 85571 

10670- B 85425 

10671- B 85574 

10672- B 85595 

10673- B 85573 

10674- B 85554 

10680- B 85578 

10681- B 85589 

10682- B 85550 

10683- B 8SS93 

10684- B 85408 

10685- B 85423 

10686- B 85588 

10687- B 85563 

10688- B 85594 

10689- B 85420 

10695- B 85608 

10696- B 85592 

10697- B 85569 

10698- B 85607 

10699- B 85557 

10700- B 85577 

10701- B 85580 

10702- B 85552 

10703- B 85419 

10704- B 85426 

1071 0- B 85.'!72 

1071 1- B 85590 

10712- B 85441 

10713- B 85581 

1071 4- B 85603 

10715- B 85731 

10716- B 85429 

1071 7- B 85596 

10718- B 85597 

1071 9- B 85599 

10725- B 85726 

10726- B 85558 

10727- B 85618 

10728- B 85619 

10729- B 85444 

10730- B 85433 

10740- B 85614 

10741- B 85446 



Engine 
No. 



Generator 
No. 



10742- B 85613 

10743- B 85440 

10745- B 85738 

10746- B 85610 

10747- B 85438 

10748- B 85615 

10749- B 85732 

10750- B 85617 

10751- B 85612 

10752- B 85436 

10753- B 85591 

10754- B 85575 

10760- B 85733 

10761- B 85739 

10762- B 85637 

10763- B 85745 

10764- B 85434 

10765- B 85741 

10766- B 85435 

10767- B 85740 

10768- B 85742 

10769- B 85583 

10770- B 85723 

10776- B 85442 

10777- B 85582 

10778- B 85638 

10779- B 85639 

10780- B 85586 

10781- B 85579 

10782- B 85439 

10783- B 85737 

10784- B 85727 

10790- B 85570 

10791- B 85616 

10792- B 85443 

10793- B 85621 

10794- B 85736 

10795- B 85735 

10796- B 85437 

10797- B 85611 

10798- B 85734 

10799- B 85729 

10800- B 85587 

10801- B 85576 

10802- B 85724 

10808- B 85602 

10809- B 85622 

10810- B 85725 

10811- B 85598 

10812- B 85601 

10813- B 85625 

10814- B 85604 

10815- B 85728 

10817- B 85626 

10818- B 85445 

10819- B 85653 

10820- B 85584 

10821- B 85627 

10827- B 85623 

10828- B 85746 

10829- B 85644 

10830- B 85643 

1083 1- B 85585 



Engine 
No. 



Generator 
No. 



10832- B 85730 

10833- B 85750 

10834- B 85722 

10835- B 85605 

10841- B 85651 

10842- B 85628 

10843rB 85565 

10844- B 85629 

10845- B 85650 

10846- B 85609 

10847- B 85600 

10848- B 85747 

10849- B 85606 

10850- B 85751 

10854-B 85632 

10857- B 85757 

10858- B 85635 

10860- B 85757 

10861- B 85630 

10862- B 85631 

10863- B 85620 

10864- B 85749 

10865- B 85633 

10866- B 85624 

10869- B 85636 

10870- B 85649 

10873- B 85643 

10874- B 85641 

10877- B 85798 

10878- B 85784 

10879- B 85674 

10880- B 85779 

10881- B 85748 

10882- B 85759 

10883- B 85754 

10884- B 85765 

10887- B 85654 

10888- B 85743 

10891- B 85647 

10892- B 85782 

10894- B 85744 

10895- B 85777 

10896- B 85760 

10897- B 85752 

10898- B 85645 

10899- B 85758 

10900- B 85775 

10901- B 85664 

10902- B 85640 

10905- B 85652 

10906- B 85771 

10909- B 8S753 

10910- B 85648 

10912- B 85776 

10913- B 85791 

10916- B 85792 

10917- B 85646 

10920- B 85673 

10921- B 85761 

10923- B 85796 

10924- B 85790 

10Q2S-B 85671 

10926-B 85793 



VIII 

Digitized by 



See Page X for list of assemblies which apply to above Engines. 



Google 



Original from 
UMIVERSITY OF CALIFORNIA 



SPECIFICATION No. 315— fCoflfdi 



Engine 
No. 



Generator 
No. 



10927- B 8S7S5 

10928- B 85675 

10929- B 85788 

10930- B 85756 

10931- B 85789 

10934- B 85785 

10935- B 85668 

10938-B 85801 

10940- B 85800 

10941 - B 85797 

10942- B 85672 

10943- B 85795 

10944- B 85772 

10945- B 85709 

10946- B 85681 

10947- B 85678 

10948- B 85707 

10949- B 85689 

10952- B 85685 

10953- B 85677 

10956- B 85684 

10957- B 85680 

10959- B 85715 

10960- B 85686 

10961- B 85763 

10962- B 85711 

10963- B 85721 

10964- B 85712 

10965- B 85716 

10966- B 85718 

10967- B 85714 

10972-B 85719 



Engine 
No. 



Generator 
No. 



10974- B 85700 

10975- B 85762 

10976- B 85717 

10977- B 85708 

10978- B 85701 

10979- B 85696 

10980- B 8S695 

10984- B 85683 

10985- B 85699 

10988- B 85656 

10989- B 85768 

10990- B 85770 

10991- B 8565S 

10992- B 85766 

10993- B 85691 

10994- B 85658 

10995- B 85693 

llOOlrB 85692 

11002- B 85705 

11003- B 85764 

11004- B 85698 

11009- B 85676 

11010- B 85720 

11017- B 85659 

11018- B 85657 

11019- B 85767 

n020-B 85706 

11023- B 85704 

11024- B 85703 

11027- B 85783 

11028- B 85666 

11030-B 85710 



Engine 
No. 



Generator 
No. 



11031- B 85702 

11032- B 85794 

11033- B 85694 

11034- B 85769 

11035- B 85781 

11036- B 85713 

11037- B 85773 

11038- B 85688 

11039- B 85669 

11040- B 85809 

11041- B 85697 

11042- B 85780 

11043- B 85807 

11044- B 85778 

11045- B 85805 

11046- B 85665 

11047- B 85803 

11048- B 85810 

11049- B 85799 

11050- B 85687 

11051- B 85661 

11054- B 85802 

11055- B 85660 

11058- B 85774 

11059- B 85808 

11061- B 85662 

11062- B 85811 

11063- B 85787 

11064- B 85786 

11065- B 85815 

11066- B 85679 

11067- B 85816 

11068- B 85813 



See Page X for list of assemblies which apply to above Engines. 



Digitized by GOOSlC 



IX 



Origirai from 
UNIVERSITY OF CALIFORNIA 
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Page 

146 

147 

148, 149 
ISO 

152, 153 

154 

155 

156 

157 

158, 159 

160 

161 

162 

164 

165 

168 

170 

172 

172 

173 

232 

174 

175-177 

182, 183 

180 

184 

186 

188 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

154 

200 

202 

203 

204 

214 

212 

206 

205 



10 



201, 202 

206 

209 

291-328 
215 
210 
211 

166, etc. 



Quantity of 
Assem. per 
Engine Assembly No. 
MD-7242 
MD-6315 
MD-6041 
MD-4315 
MD-6125A 
MD-5092 
MD-6758 
MD-4326 
MD-6768A 
MD-3498 
MD-5889 
MD-6392 
MD-7570 
MD-4719A 
MD-4809 
MD-7580B 
MD-5447 
MD-657SA 
MD-88S 
MD-6393 
DR-1 106538 
MD-5091A 
MD-6772A 
MD-5823B 
MD-S292 
MD-7243A 
MD-6495 
MD-7918 
MD-6774A 
MD-S337 
MD-6775A 
MD-6S66 
MD-4765 
MD-7559 
MD-4894A 
MD-6127 
MD-5069 
MD-5952A 
DR-5859 
MD-6777B 
MD-5221A 
MD-6316 
MD-3020 
MD-39S2 
MD-6770 
MD-7906A 
MD-6778 

MD-6373 
MD-7899 
MD-7254B 

MD-7839A 
MD-7571 
MD-7749 
MD-4451 



Description 

Air Cleaner Assembly and Pre-Cleaner Assembly 

Bevel Gear and Pinion Assembly 

Camshaft Housing Assembly 

Connecting Rod Assembly 

Control Set Assembly 

Control Box Mounting Assembly 

Crankcase Assembly 

Crankcase Breather Assembly 

Crankshaft Assembly 

Cylinder Head Assembly 

Exhaust Manifold Assembly 

Engine Support Assembly — Front 

Fan Assembly 

Filter Assembly 

Filter Support Assembly 

Filter Tubing Assembly 

Flywheel Housing Assembly 

Flywheel and Gear Ring Assembly 

Flywheel Bolt 

Fuel Supply Pump Assembly 
Generator 

Generator Mounting Assembly 

Generator Drive Assembly 

Governor Assembly 

Governor Spring 

Inlet Manifold Assembly 

Injector Assembly 

Instrument Panel Assembly 

Oil Cooler Assembly 

Oil Pressure Relief Valve Assembly 

Oil Pump Assembly 

Oil Sump Assembly 

Piston Assembly 

Radiator Assembly 

Starting Motor Assembly 

Tappet Guide Assembly 

Tool Kit Assembly 

Valve Cover Assembly 

Voltage Regulator (Control Box Assembly) 

Water Pump Assembly 

Wire Assembly 

Worm Assembly 

Worm Oil Line Assembly 

Metallic Gasket Assembly 

Paper Gasket Assembly 

Auxiliary Exhaust Pipe Assembly 

Blower and Mounting Assembly 

Battery— Willard W.H.D. 19-6, 12 volts or equivalent 

Battery Cable Assembly 

Exhaust MufTler Assembly 

Fuel Tank and Piping Assembly 

Electric Machinery Manufacturing Co. Generator 

Lifting Bail Assembly 

Radiator Guard Assembly 

Skid Assembly 

Thermometer 

1 — Jacket Water Temperature 
1 — Lube Oil Temperature 



See Pages VIII and IX for list of Engines which above assemblies apply to. 
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SPECIFICATION No. 368 

The following engines are identical to those immediately preceding 
(Specification No. 375 on Page XII) except for the inclusion of Radio Shield- 
ing installed on E. M. M. Co. generator and engine wiring assembly. Use 
MD-S221B wiring assembly (Page 257) instead of MD-5221A wiring as- 
sembly. Additional parts for E. M. M. Co. generator are listed on Page 249, 
items 1 to 5 inclusive. 



Engine Generator 

No. No. 

11223-B 87128 

11222-B 87130 

11232- B 87134 

11100-B 85804 

11236- B 87136 

11233- B 87137 

11237- B 87138 

11221-B 87124 

112.^9-B 87125 

112.58-B 87135 

11253- B 87129 

11241-B 87132 

11254- B 87131 

112S0-B 87126 

11249-B 87133 

11263-B 87140 

11267-B 87149 

11262-B 87145 

11266-B 87139 

11271-B 87141 

11276-B 87150 



Engine Generator 

No. No. 

11277-B 87146 

11281- B 871S3 

11270-B 87142 

11283- B 87144 

11284- B 87152 

11287- B 87161 

11285- B 87156 

11286- B 87155 

11282- B 87151 

11290- B 87158 

11288- B 87148 

11296-B 87159 

11291- B 87160 

11289- B 87173 

11300-B 87171 

11295-B 87165 

11304- B 87168 

11303-B 87166 

11302-B 87172 

11305- B 87170 

11306- B 87162 



Engine Generator 

No. No. 

11308- B 87164 

11307-B 87147 

11309- B 87127 

11301-B 87169 

11352- B 87187 

11353- B 87182 

11355- B 87189 

11356- B 87191 

11354- B 

11357- B 

11358- B 

11359- B 

11360- B 

11361- B 

11372- B 

11373- B 

11374- B 

11375- B 

11376- B 

11377- B 

11378- B 



and Engine Numbers 11400 thru 11728 inclusive. 



See Page XII for Specifications. 
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Page 

Air Cleaners 23 

Belts- 
Blower 34 

Fan 22 

Blower Belts ' 34 

Chart— Operating Trouble 35, 36 

Cleaners — Air 23 

Cold Starting 10 

Weather Precautions 20 

Cooling System , 21 

Dead Storage 37 

Diagram — 

Fuel System 12 

Lubricating Oil 24 

Engine Information 3, 4 

Export Shipment 38 

Fan Belts 28 

Filters — Lubricating Oil 28 

Flushing the Engine 27 

Fuel Specifications IS 

System Diagram 12 

Systems 12 to 15 

Transfer Pumps 13 

Information — Engine 3, 4 

Injectors 16 to 19 

Instructions — Starting 7 to 11 

Limited Storage 37 

Lubricating Oil Diagram 24 

Oil Filters 28 

Oil Specifications 31 

Lubrication — Supercharger 31 

Lubrication System 24 to 33 

Oil Filters 28 

Operating Trouble Chart 35, 36 

Path of the Fuel 14 

Places to Oil or Grease 28 to 30 

Precautions — 

Cold Weather 20 

Preliminary 5 to 7 

Preliminary Precautions 5 to 7 

Pumps — 

Fuel Transfer 13 

Water 22 

Shipment — 

Export 38 

Troop 37, 38 

Starting Engine 11 

Instructions 7 to 11 

Stopping Engine 10 

Storage — 

Dead 37 

Limited 37 

Supercharger Lubrication 31 

Supercharging Blower 34 

Specifications — 

Fuel IS 

Lubricating Oil 31 

System — Lubrication 24 to 33 

Troop Shipment 37, 38 

Trouble Chart, Operating 35, 36 

Water Pump and Fan 22 
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GENERAL DESCRIPTION 



The Murphy Diesel Generator set consists of a Murphy Diesel Model 
ME-650 engine connected by a Thomas flexible coupling to an Electric 
Machinery Manufacturing Co. Generator. The unit is skid mounted and 
complete with all necessary accessories including fuel tank, tools, spare 
injectors, and mufflers. The only items needed in addition to those included 
with the unit are, lubricating oil (see lube section) fuel oil (see fuel section) 
and coolant (see cooling system section). 

The set produces electrical current of the following characteristics: 



@ 1200 R.P.M. 100 to 106 KW @ 127/220 Volts, 3 Phase, 60 Cycle 
@ 1000 R.P.M. 91 to 95 KW @ 400/230 Volts. 3 Phase, 50 Cycle 



The changes necessary to convert from 50 to 60 cycle current consist 
of rearrangement of the linkage in the terminal box, changing the breaker 
trip unit (alternate unit located in terminal box) and a change in position 
of governor spring pin. These changes are very simple and can normally 
be made in about 1 hour. 
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Maintenance Section Index 

p 

Adjustment for Clearances of Various Parts 

Adjustments — 

Bevel Gear 

Bevel Pinion 

Assemblies — 

Camshaft < 

Generator Drive 

Governor 

Batteries — Starting System 

Bearings — Main 77 to 

Belts— Fan 

Bevel Gear Adjustments 

Gears 57 to 

Pinion Assembly 

Camshaft Housing Assembly 62 to 

Connecting Rods 73 to 

Cooling System Thermostats 

Systems 40 to 

Crankshaft 77 to 

Cylinder Head 70 to 

Liners 73 to 

Diagrams — Wiring 

Fan Belts 

Flywheel Housing 57 to 

Flywheel 57 to 

Gear Adjustments 

Gears — 

Bevel 57 to i 

Worm 62 to t 

General Notes 2 

Generator Drive Assembly 50, 5 

Governor Assemblies 

Heads — Cylinder 7' 

Housings — Flywheel 57 tc 

Injector Seats 44, 

Tips 

Tubing 70 to , 

Valve Balls 4 

Springs 4 

Valves 4* 

Injectors 43 to ' 

Liners — Cylinder 73 to 

Main Bearings 77 to 

Maintenance of the Governor S3, 

Mounting of Generator to Engine 82, 

Oil Pump 55,. 

Pinion Assembly i 

Pistons 73 to / 

Pumps — 

Oil 55, 5l 

Water, and Fan 41 

Rods— Connecting 73 to 76 

Seats — Injector 44, 45 

Springs — Injector Valve 46 

Starting System 48 

Supercharger 81 

Systems — 

Cooling 40 to 42 

Starting 48 

Thermostats — Cooling System 42 

Tubing — Injector 70 to 72 

Valve Balls — Injector 46 

Valves — 

Cylinder 70 to 72 

Injector 46 

Water Pump and Fan 41 

Wiring Diagram 49 

Worm Gears 62 to 69 

XVI 
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Air Cleaner and Pre-Cleaner 146 

Auxiliary Exhaust Pipe 206 

p Bevel Gear and Pinion 147 

Blower 246, 247 

and Mounting 205 

, Brush Plate 237 

( Camshaft Housing 148, 149 

Commutator End Frame 234, 239 

A Connecting Rod ISO 

Control Box 154 

Control Box Mtg 154 

Set 152, 153 

77 to - Crankcase , 145 

f I Breather 156 

(, Cranking Motor 235 

57 to ; Crankshaft 157 

t ^ Cylinder Head 158, 159 

52 to ( .Drive Housing 238 

73 to r Exhaust Manifold 160 

4 Muffler 206, 207 

10 to 4, : Pipe 206 

7 to 8C ' Fan 162 

'0 to 72 Field and Frame 236 

'3 to - Frame 233 

Filter Tubing 166 to 169 

Flywheel and Gear Ring 172 

;7 to Housing 170, 171 

;7 to Front Engine Support 161 

Fuel Filter 163, 164 

Support 165 

7 to I ' • Supply Pump 173 

2 to 6 Tank and Piping 208, 209 

3 T Gasket 212, 213, 214 

50 ' Generator 232 

Drive , 175 to 177 

0 Mounting 174 

7 tc . Wire 257 

44 Governor 178 to 183 

' ' Injector 186 

1 to y ln]et Manifold and Piping 184, 185 

4 > Instrument 187, 188 

4 Panel Mounting 189 

41 ^ Lifting Bail 215 

to / Oil Cooler 190 

to \ Pressure Relief Valve 191 

to ; Pump 192, 193 

53^ -. Piston 194 

82* d Radiator 195 

ci Guard 210 

Skid 211 

; ' Starting Motor 196 

Switch 240 

55 5i, Tappet Guide 197 

'41 Terminal Plate 241 

to 76 Tool Kit 198 

14 45 Valve Cover 199 

' 4^ Water Pump 200 

4S Wiring and Battery Cable 201, 202 

81 Worm 203 

Oil Line 204 

tn 42 Generators — 

' 4S Synchronous "A" 259 to 290 

42 Synchronous "B" 291 to 328 

72 List Prices 216 to 230 

■°46 Blower 248 

Cranking Motor Parts 243, 244 

72 Switch Parts 245 

4^ Generator Parts 242, 243 

41 Preparation of Requisitions 144, 145 

49 Radio Interference Noise Suppression 249 to 256 

M Synchronous Generators — 

' ° "A" 259 to 290 

"B" 291 to 328 
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FIG. I— CROSS SECTION 
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GENERAL ENGINE INFORMATION 



The Murphy Diesel engine is of the solid injection, full Diesel type, in 
which the Diesel fuel is ignited by the heat of compression, without the aid 
of spark plugs or other external heat. 

The engine operates upon the common four stroke cycle principle, the 
events being as follows: 

1. Inlet Stroke 

2. Compression Stroke 

3. Expansion or Power Stroke 

4. Exhaust Stroke 

During the inlet stroke, the piston is traveling downward, and draws air 
only through the open inlet valves and into the engine cylinder. With the 
valves closed and the piston moving up, the air is compressed to approxi- 
mately 575 pounds per square inch pressure. Because of the high compression 
pressure, the air is heated to a temperature of about 1000° Fahrenheit. 
Ignition takes place near the end of the compression stroke when a very 
fine spray of fuel is injected into the highly heated air. The heat of combus- 
tion creates a pressure, thereby forcing the piston downward on its power 
stroke. Near the end of the power stroke, the exhaust valves open, and when 
the piston moves upward on the exhaust stroke, the cylinder is cleared of 
burnt gas and is ready for the next cycle. 

General Description Murpliy Diesel Engine 

The Diesel fuel is circulated through the injection system by a low 
pressure supply pump located at the side of the engine, and injected into the 
combustion chamber, under pressure by a single pump and injection valve 
above each cylinder. The pump and valve for each cylinder are combined 
into one campact unit called the injector that may be quickly removed and 
replaced. The injectors are located in the cylinder head in the exact center 
of each cylinder and spray the fuel through drilled holes in the nozzle injector 
tip into a plain, open combustion chamber, formed by the cup-shaped piston 
head and the flat cylinder head. The Murphy Diesel engine is a true Diesel, 
and because of the efficient injection system, it requires no precombustion 
chamber or pre-heating devices. The amount of fuel supplied to each cylinder 
is regulated with the hydraulic servo governor by rotating the injector 
plunger back and forth in its cylinder. This rotating action causes a helical 
groove at the lower end of the plunger to uncover a port in the injector barrel, 
thus allowing the excess fuel to by-pass back to the supply line. 

The two overhead camshafts operate the injectors as well as the intake 
and exhaust valves. The camshafts are driven from the flywheel end of the 
engine by a vertical shaft, through bevel gears on the lower end, and worm and 
gears on the upper end. This construction assures a positive, accurate drive 
to the injectors. The injector cams on the camshafts raise the injector rollers 
and tappets, and in so doing, compress the heavy springs in the upper part 
of each injector. The three springs force the plunger down in the barrel 
thereby injecting the fuel. This construction provides a safety feature that 
protects all injector parts in the event a nozzle tip becomes stopped up or a 
plunger sticks in its barrel. In such cases, the rollers will not follow the 
cams, and the noise resulting, caused by the cams striking the partially raised 
rollers, will indicate inoperation of an injector before any damage is done. 




Original frcm 
UNIVERSITY OF CALIFORNIA 



4 



OPERATION SECTION 



GENERAL ENGINE INFORMATION— fCont'dJ 



The governor that controls the injectors is driven by the rear end of one 
camshaft. It is of the hydraulic Servo type, and utilizes the lubricating oil 
pressure as a source of energy. The governor flyball weights control the 
movement of a piston type oil valve that permits oil pressure to act upon 
the main governor piston. The oil pressure acting on the governor piston 
does the actual w^ork of rotating the fuel control shaft to open the injectors, 
and a compression spring closes them. Utilizing the oil pressure results in a 
quick acting governor, and provides a particularly desirable safety feature in 
that a spring closes the injectors stopping the engine if the lubricating oil 
pressure falls below approximately 20 pounds. This protection provides 
against burnt out bearings and scored cylinders. 

The crankshaft has electrically hardened journals to which are fitted 
long life, copper-lead, steel-backed precision bearings. The main bearings 
are 4" (3.979" actual) in diameter, and the connecting rod bearings are 
3J^" (3.498" actual) in diameter. 

The pistons are accurately machined from special cast iron for long 
trouble-free life. Pistons run extremely cool, because of oil cooling, thereby 
largely eliminating ring sticking, a common fault of some Diesel engines. 

The lubricating system is of the full force feed type, in which all of the 
moving parts of the engine including those in the camshaft housing and 
governor, are flooded in oil. This system employs an adequate oil cooler 
located at the front end of the engine, which transfers heat from the 
lubricating oil to the cooling water. This feature provides against excessive 
lubricating oil temperatures, and insures rapid warming of the oil when 
operating at low atmospheric temperatures. 

The ME series Murphy Diesel engines are started directly on the Diesel 
cycle by means of a 24-volt electric starting motor. The starting motor 
control is a lever located on the starter at the rear of the engine. The 
compression release and speed control are incorporated in a single lever at 
the rear of the engine. When the engine control lever is in the extreme 
upper position, the compression of the engine is released for easy cold 
weather rotation and emergency stops. When the lever is moved downward 
from the mid-position, it acts as a throttle to control the speed of the engine. 
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PRELIMINARY PRECAUTIONS 

Before attempting to start the engine, check the level of the lubricating 
oil in the crankcase by means of the oil level gauge found on the side of 
the engine. The oil level should be up to the top hole in the gauge blade. 
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nilinci Engine With Oil 

Make sure all injectors 
are in place in the engine 
and if oil has to be added, 
remove one of the injector 
covers on top of engine and 
pour the proper grade of 
lubricating oil through this 
opening. 
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OPERATION SECTION 



PRELIMINARY PRECAUTIONS— fCaafd J 




FilliiiQ Air Cieaaer 

With on 

Fill the air clean- 
er cup to the level 
mark with plain en- 
gfine oil being sure 
to fill both the inner 
and outer cups. Do 
not use a special 
engine oil contain- 
in 54- an additive in 
the air cleaner. 



HQ. 5— -lt«n«vfiig Air ClMMr Oil Capt 




FllliiMi Radiator 

The radiator should be 
filled to within three inches 
of the top with clean soft 
water. Rain water should 
-be used, if possible, in any 
case, the water should be 
soft and clean. NEVER 
OPERATE THE ENGINE 
WITHOUT AN ADE- 
QUATE SUPPLY OF 
WATER. 
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PRELIMINARY PRECAUTIONS— fConf'dJ 

Fuel Supply 

Check the fuel tank and see that it has an adequate supply of clean fuel. 
Timlag Piiiii9«r 

Check the timing plunger on top of the flywheel housing and raise up 
to release it, if the engine has been locked pn top dead center. 

STARTING INSTRUCTIONS 




FIG. 7—Prfaiiiig Engine Htl Sfttm 
Priming Engine Fuel System 

To prime the engine hold out the lever in the side of the gear housing 
that drives the generator. Close the switch attached to the voltage regulator 
which will cause the generator to operate as a motor thereby pumping fuel 
from the main supply tank through the oil filter, and through all of the 
injectors. Do not close the Switch on the voltage regulator unless the 
lever is held out. This lever can be locked out by means of a cotter pin 
inserted through a drilled hole in the shaft provided for this purpose. Main- 
tain the operation of the pump until the fuel sight glass shows full and 
clear (no air bubbles). Re-engage the generator drive gear by moving the 
, lever before starting the engine. If the lever at the end of the drive 
housing does not return all the way in when it is released, revolve the gener- 
ator shaft slightly by turning the coupling. 
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STARTING INSTRUCTIONS— rCoHf'dJ 




FiMl ChMk R«for« Starfitag 

Disconnect all power lines 
to eltminate all possible trouble 
of energizing lines unexpect- 
edly or running into trouble 
from shorted circuits. On com- 
pletion of the foregoing, you 
are ready to start the engine, 
if you have taken care of the 
lubrication, cooling:, the fuel 
and the disconnection of the 
unit from the power lines. 



Fie. f-^Lnbrieoffafl omd FmI OM fUtm 



StarfiRg (^roffoa 

The control lever which 
is located in the flywheel 
end of the engine has three 
essential positions. When 
moved from the horizontal 
position in a downward di- 
rection, the engine speed is 
increased. When placed in 
the horizontal position, the 
normal fuel injection is cut 
off. In the up position, the 
compression is released 
which positively prevents 
the engine from firing. 
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STARTING INSTRUCTIONS— rCoiif-dl 
Starling Operation — ( Cent 'cT J 




FIG. 10— 4farfl»f nrottfo PmHIm 



Place the control lever about 1/3 or way down on the ratchet which will 
set the governor lever for a slow speed idle. Insert the 5/16" diameter rod 
in a hole, in the collar on the rear end of the governor and pull manually 
holding the injectors open. Rotate the engine with the starter, until the 
engine starts to fire. 



Immediately after the engine starts to fire release the starting motor 
lever, but, hold the injectors open with the small rod lever to maintain firing 
until the oil pressure can pick up the load. DO NOT UNDER ANY CON- 
DITIONS KEEP THESE INJECTORS WIDE OPEN AT ANY TIME 
AS IT WILL CAUSE THE ENGINE TO RUN AWAY WITH SERIOUS 
RESULTS TO BOTH YOURSELF AND THE ENGINE. 



Warm Up Engine 

Your engine is now running and it should be allowed to operate at a 
very moderate speed for several minutes before being put to work. This 
accomplishes the adjustments which must be made in the engine structure 
as it warms up to the operating temperature, establishing correct lubrication 
to all points. It takes time to start the oil from the sump and get the whole 
system full, and then return the flow to the oil reservoir in the base of 
the engine. Taking the chill off the oil is also important as cold oil does 
not flow readily. 
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COLD STARTING 

When starting at low tempera- 
tures, it is helpful to swing the 
control lever to the up position 
thereby releasing the compression 
on the cylinders making the en- 
gine easier to turn over. After the 
engine is rotating, quickly move 
the control lever down from the 
up position to the point about half 
way down on the ratchet and pull 
the small rod lever open which will 
permit fuel injection until the oil 
pressure has been established. 



fl6. T I— Compress/on Release or CtmrfMey 
Sfop Tferoffic PosSHott 

TO STOP THE ENGINE 

Move the control lever to the approximate horizontal position which 
cuts off the fuel to the injectors. If for any reason the control system fails 
to stop the injection of fuel, an 
emergency stop may be made by 
swinging the control lever to the 
up position. (See Figure 10.) which 
releases the compression and posi- 
tively prevents the engine from fir- 
ing. Never stop the engine instant- 
ly from a heavy load. Because of 
a considerable amotmt of heat being 
stored up in the various parts, the 
load should be removed and the 
engine allowed to idle for a short 
period of time at the high gover- 
nor speed so that the circulation of 
oil and water will lower the tem- 
perature of the parts uniformly, 
after which the speed of the engine 
should be reduced to J4 or J4 al- 
lowing a few additional minutes for 
cooling down. Stopping an engine 
this way helps to prevent the dis- 
tortion of parts from excessive heat. 
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ENGINE FAILS TO START 



If the engine has good compression, the batteries are well charged, and 
the injectors are not worn excessively, failure to start is usually caused by 
lack of fuel. If in doubt about the fuel supply, observe the sight glass gauge 
and note if fuel is pumped through the engine when the fuel pump is being 
operated. If there is no fuel coming through check the fuel in the tank, 
check the fuel filter and check the by-pass valve that returns surplus fuel 
to the tank. If fuel is not found at any of these points, a new fuel supply 
pump may be necessary. 

Cold Weather Precautions 

During exceptionally cold weather, starting may be aided by heating 
the cooling liquid. (Take care in heating inflammable cooling fluids such as 
alcohol.) In cold weather, when the cooling fluid is drained, the water 
pump and thermostats should be thawed out with a torch before the cooling 
liquid is put in prior to starting. Lubricating oil should be of the correct 
grade for winter use. If a heavier oil is used it should be drained immediately 
after shutting down the engine and heated before it is put back into the engine. 

Cranking Motor Caution 

Cranking should never be attempted for more than 30 seconds con- 
tinuously without stopping and waiting 2 minutes or longer for the cranking 
motor to cool. 

If the engine does not start at the first or second trial, do not continue 
cranking. Investigate and find the abnormal condition that prevents the 
engine from starting. 
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FUEL SYSTEM 



GENERAL DESCRIPTION 



The Murphy fuel system differs from that of most Diesel engines in that 

a high pressure tubing between injector fuel pump and the injector is 
unnecssary. There is a continuous flow of fuel at from 15 to 20 pounds pres- 
sure whicli is circulated by the fuel transfer pump through the entire fuel 
system, and around each injector, the surplus returning to the supply tank. 
This circulation of fuel keeps the pipes clear of both sediment and air, 
and, at the same time, tends to maintain a lower working temperature of 
the injectors. The fuel system consists essentially of : 

1. A Fuel circulating system including a transfer pump that is 



motor driven for priming, t^ether with filters, check valve, and 
pressure regulating valve to maintain a fuel pressure of about 
15 pounds on the injectors. 
2. The high pressure fuel pump and the injector nozzle are combined 
into one unit located at each engine cylinder, which meters, times, 
and delivers atomized fuel into each combustion chamber. 



The fuel transfer pump is located on the rear end of the generator and 

is driven from the generator shaft through a flexible coupling (See Figure 7), 
After establishing a new piping system, that is, aftfer the engine has 
been moved and the supply system re-piped or drained, it will be necessary 
to open the cock on the top of the fuel filter cover, and also the bleed cock 
located on the discharge pipe elbow at the fuel transfer pump before motoring 
the pump. This will enable the pump to free itself of air without having 
to force fuel and air through the entire system. 



FUEL TRANSFER PUMF 




The fuel oil filter housing and 
the lube oil filter housing are 
made a common casting which 
gives a small amount of pre- 
heating to the fuel, resulting in 
free flow through the injectors. 
The filter eliminates the dirt 
from the fuel before it gets into 
the injectors. In addition, it pro- 
vides a place for water to settle. 



The drain plug on the bot- 
tom of the fuel filter should be 
removed at least every day to 
drain the water which has ac- 
cumulated. If the filter ele- 
ment becomes water soaked, it 
will completely stop the flow of 
fuel. It is imperative that the 
water be kept drained out of the 
system and especially of the fil- 
ter to protect the injectors from 
rust corrosion. 



Fuel Fllfcr 



FIG. 14— Installing Fuel Filter Cartridge 
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FUEL SYSTEM— rConf'd J 

Fuel Filter— rCoftrd; 

Fuel pressure of 15 pounds is maintained on this system by the use of a 
pressure relief valve which is mounted on the filter housing. If dirt and water 

g;et into this valve it will rust and stop up. It is well to check this point to be 
sure it is clean before looking elsewhere for trouble in the fuel system. 

When fuel pressure drops to 6 or 8 pounds, it is an indication that the 

filter element is well saturated with water or filled wath dirt and should be 
replaced. The care in handling of the fuel determines the time between 
changes of the filter cartridge and the replacement of the injectors. Care in 
keeping the water completely drained from the fuel filter housing will be 
of great help in maintaining the fuel system in good condition. 

THE PATH OF THE FUEL 

Fuel is drawn from the supply tank by the transfer pump and discharged 
into the fuel ])rcssnre relief valve at the connection marked "IN". At the 
pressure relief valve the stream is divided, part leaving through a drilled 
passage and going to the fuel filter at about 15 pounds pressure. The surplus 
fuel is returned to the supply tank through a pipe at the connection marked 
"OUT". The fuel enters the filter element at the outside of the cotton cart- 
ridge, and clean fuel is taken off at the center of the cartridge, and out 
through the cover where the pressure gauge is connected. From there, the 
fuel flows through a pipe to the injector system, then through the sight glass 
gauge on the instrument panel. The return fuel from the sight glass gauge 
is piped back to the pressure relief valve casting, where it joins the surplus 
fuel from the transfer pump, piped back to the supply tank. The return 
tine to the supply tank should be large enough to take care of the fuel ^ow 
and should never be restricted or stopped off. 

Fuel Sight Feed Glass Ooaga 

This sight feed gauge indicates if the injectors are operating properly. 
If there is a continuous stream of bubbles coming through the glass gauge, 

it indicates either that one of the 
check valves in an injector is not 
holding properly or that there is a 
leak in the suction side of the fuel 
line. • 

A stream of large bubbles, pul- 
sating thru, indicates compression 
air blowing back thru an injector, 
due to a dirty or improperly seat- 
ing ball on the ball seat in the in- 
jector tip. A stream of fine bubbles 
indicates a leak in the suction side 
of the fuel transfer pump or defec- 
tive pump. If it is the fault of the 
injector check valve the injector will 
not fire, and the defective injector 
fIG. 1S—1nttnmMf PomI may be located by lifting one at a 

time, the latch pin from the injector control rack and moving the latch pin 
to the wide open position. The one which is not firing properly will show no 
change in speed or noise while those which are firing properly when hdd 
open will increase the speed of the engine and, in addition, make a sharp 
loud combustion noise. 
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Fuel Sight Feed Glass Gauge — f Cont'd) 

If the glass gauge is only partly filled with fuel, it is an indication that 
insufficient fuel is being supplied and the cause must be remedied. Either 
the fuel filters or the fuel transfer pump may be at fault. When trouble is 
experienced with the fuel system, always check the operation of the relief 
valve to be sure that it is not stuck due to the presence of foreign material 
or corrosion caused hy water in the fuel. 



FUEL SPECIFICATIONS 

Secure a clean, high speed Diesel fuel, marketed by a reputable manu- 
facturer. Care should be exercised in selecting the fuel, as satisfactory 
performance and the useful life of the engine is greatly affected by the fuel. 
A variety of troubles with the Diesel engine are directly traceable to poor 
quality and dirty fuel. 

The fuel should be clean, well refined, completely distilled petroleum 
oil of the following specifications : 



1. Viscosity, Minimum 25 Seconds Sayboldt Universal at 

100° Fahrenheit 

2. Flash Point, Minimum 1150° Fahrenheit 

3. Pour Point Must flow freely at lowest tempera- 

tures to which it will be exposed. 

4. Ignition Quality, Minimum.. 50 Cetane Number 

5. Carbon Residue, Maximum. .. 0.25^ by Weight 

6. Ash, Maximum 0.01% by Weight 

7. Sediment and Water, Max 0.05% by Weight 

8. Sulphur, Maximum 0.75% by Weight 

9. 98% Recovery 700° Fahrenheit 

Care should be exercised at all times in handling the fuel to exclude 
dirt of all kinds, and any other liquids such as water, gasoline, furnace oil, 
etc., even in small quantities. Pumps used to handle gasoline should not be 
used to handle Diesel fuel unless all gasoline that may be left in the pump 
has been drained or worked out, as a very small quantity of gasoline mixed 
in with the Diesel fuel can cause a great deal of trouble. In case the pump 
used to transfer fuel needs priming, it should be primed with clean Diesel 
fuel of same kind that is being used, and not with any other liquid. Too 
much care cannot be exercised in the proper handling of Diesel fuel to 
exclude water and dirt of all kinds. Good strainers should be provided, kept 
clean, and used when filling with fuel. 
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INJieTORS 

All Murphy injectors of the same size are accurately set for delivery and 
may be interchanged in the field without unbalancing the engine. 
R«pkietof| lifMlwr 

To remove an injector turn the engine over until the injector rollers are 
at the low point of their travel, insert the special square ended "T" wrench 

thfotigfh the hole in the top 
of the injector spring cover 
and unscrew the retaining 
nut which holds the injector 
in place. Turning this nut 
to the left not only loosens 
the injector but actually 
pulls it up a short distance, 
should it be stuck in the 
cylinder head by carbon 
forming on the tip. 

Extreme care should be 
exercised not to bump or 
damage the small end of the 
tip, or lower end of the in- 
jector, in handling, as it is 




FIG. 16— fiifector JlM»vaf 

this portion, which contains 
the small holes through 
which the atomized fuel iS 
supplied under pressure to 
the combustion chamber. 
These holes are not readily 
visible to the eye due to 
their small size. Should the 
tip be damaged in any way, 
a new one must be substi- 
tuted. 

Immediately after lift- 
ing the injector out of the 
cjrlinder head, always look 
to see if the copper gasket 
is stuck on the tip. If it has 
fallen off and remains in the 
hole of the cylinder head, it 
must be fished out with a 
suitable tool made from a 
small piece of wire. F'G. 17 — Lifting Out fit/ecfor 4s*«fflb/y 

Only One Copper Gasket Should Be Used at This Point 

This gasket must be the tip gasket (1/64" thick) and should not 
be confused with the thick copper gasket used under the cap nuts on the 
camshaft housing. 

In removing injectors, it is not necessary to disconnect any fuel lines, 
or control rack connections. The fuel connection, both inlet and outlet, is 
made by means of a stud on one side of the injector body and the joint is 
sealed with a synthetic rubber sealing ring, being forced down by a spring 
against a stop in the valve tappet casting. Also check to see that the syn- 
thetic rubber seal ring is not stuck on stem. If it is, free it up so the spring 
will function and force the seal tight against its seat when the injector is 
again installed. 
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INJECTORS— rCoflf'cfJ 



WARNING 



Never add lubricating oil to the crankcase unless all injectors are 
properly secured in place, as the oil is likely to fill a cylinder, and damage to a 
cylinder head, piston, connecting rod or the crankshaft may result when 
the engine is started. 

Replacing Injectors In an Engine 

When replacing the injectors in the engine, make sure that there is 
ONE THIN COPPER GASKET ONLY on the injector tip. Sometimes 
the injector gasket may stick in the bottom of the hole in the cylinder head 
when the injector is removed. Fish it out with a wire hook and stick it to 
the injector tip with a little cup grease. Care should be taken to insure that 
there is always one gasket, and never more than one on the tip when the 
injector is replaced. Failure to observe this precaution will impair the engine 
operation, and may injure the injector. Leaving the copper gasket off the 
injector tip will destroy the seal between the injector tip and the cylinder 
head as will a split copper gasket, resulting in the hot gas blowing by, and 
causing the outside of the injector body and the inside of the hole in the 
cylinder head to become coated with carbon. This gas leakage is manifested 
by an excessive amount of gas and smoke escaping from the camshaft housing 
when the valve cover is removed. Clean the injector body stem and the hole 
into which it fits, taking particular care to thoroughly clean the gasket seat 
of the tip, and the seat in the hole. Inspect the synthetic rubber seal ring 
on the injector fuel connection before installing in the engine, and replace 
with a new one if damaged or out of shape. A leaking seal ring will allow 
fuel oil to leak into the crankcase, causing dilution of the lubricating oil. 

The operator should change an injector immediately, if any one of them 
fails to fire. Running the engine with an injector not firing will damage the 
lower end of the injector. Substitute the spare injector for the one not firing, 
or clean the ball seat as explained below. 

How to Determine Which Cylinder Is Not Firing 

With the engine idling slowly, remove all the valve covers from the top 
of the engine, and one at a time, lift each injector control lever pin out of 
its slot in the fuel control crossbar, and move it for a short time to the open 
position toward the inlet manifold. If no change of sound or speed of the 
engine is observed on moving the control lever pin to the open position, it 
indicates that the injector is not working. The faulty injector should be 
removed and replaced with the spare injector, or valve seat cleaned as 
directed below. 

Cleaning Infector Valve Seats 

When an injector valve seat is to be cleaned the injector should be 
mounted tip upward in the special holding fixture provided for that purpose 
or in a bench vise. Unscrew the injector tip with the special injector tip 
wrench, then remove the injector valve spring and guide, the valve ball, and 
the valve seat. Fill the tip with gasoline and press the thumb over the 
opening to force the gasoline out through the spray holes. If all holes are 
open, set the tip aside for reassembly. If some holes are plugged, clean the 
tip, as explained under "Cleaning Injector Tips." 
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Cleaning Infector Valve Seats — rConf'di 

Wash the spring guide, ball and seat carefully in clean gasoline or fuel 
oil. Small particles of dirt or metal that are lodged on the injector valve 
seat, where the small ball seats, must be very carefully removed. As these 
particles are very small, and cannot be seen without a magnifying glass, the 
valve seat is very apt to be considered clean when it is not. Very carefully 
wash the valve seat in CLEAN gasoline or fuel oil and remove the tiny 
particles of metal by rotating a clean piece of paper in the valve seat. A 
match or small soft pine stick, if clean, may also be found useful to dislodge 
particles. Before reassembly, the seat should be checked to see that the 
valve is tight. This is done by placing the valve ball on the valve seat and 
sucking on the opposite end to check for tightness and proper seating. If the 
valve still leaks, wash the valve seat and ball again, and repeat the cleaning 
process. Use a shallow pan or container partly filled with clean fuel oil when 
washing and cleaning injector parts. Clean your hands and do not use 
waste or rags with lint, when handling parts. 

Replace the valve seat and ball in the injector, first making certain that 
all surfaces of the valve seat, as well as the end of the injector body where 
the valve seat rests are perfectly clean. Assemble the valve spring and 
guide and place on top of the ball. Then carefully enter the spring into the 
hole in the injector tip and screw down by hand. If the tip does not screw 
down nearly all the way by hand remove it and make sure that all parts are 
in their proper locations. About one-half turn with the special injector 
wrench is required to tighten the injector tip. In the event that the injector 
tip resists screwing down to its proper place, it is an indication that the 
spring and guide are not entered into the hole in the injector tip in which 
case the tip should be removed and the spring and guide straightened up, 
and another assembly trial made. 

If the injector still fails to fire when replaced in the engine, repeat the 
cleaning process. If the valve continues to leak, try a new ball. 

In reassembling the cleaned parts, great care must be exercised to keep 
them absolutely clean. A tiny particle of dirt in the injector may cause 
the injector to misfire. If the filtering equipment is kept in proper condition 
and dirt is kept out of the injectors when handling, little trouble will be 
experienced. 

If Injector Knocks 

If an injector knocks sharply, it is probably a sign of one or more holes 
stopped up in the injector tip. The knocking injector is located by operating 
each injector independently as explained under the paragraph "How to 
Determine Which Cylinder is Not Firing." The stopped-up injector will 
quit knocking when the control lever pin is out of the slot and in the OFF 
position. If cleaning or replacing the tip assembly does not remedy the 
difficulty, return the injector to the factory for overhauling. 

The injectors carry a symbol "A," "SD," and "D" which indicates 
plunger sizes. The tips carry these same symbol letters indicating the 
exact units on which they are to be used. Never mix the injectors with 
different symbol markings or get a tip on an injector with a different symbol 
than for which it is marked. Mixing these will cause a sharp injector knock 
and extreme irregularity in the operation of the engine. 
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Cleaning Inieetor Tips 

Mount the injector with the tip upward in the special holding fixture 
and remove the tip from the injector with the injector tip wrench. 

The injector tip has several small spray holes equally spaced around 
the tip. Clean these holes by using a piece of music wire, placed in the small 
wire chuck, found in the handle of the injector tip wrench. Use only wire 
furnished by the Manufacturer. Use .007" diameter wire to clean tips 
marked 6-008 SD or 5-008-A, and .009" diameter wire for tips marked 
6-010-D. Use a rotary motion without force, and always keep the end of 
the wire straight and in line with the hole. The central hole on the 
inside of the tip may be cleaned, if necessary, with the special flat 1/16 inch 
drill which is furnished in the kit. After the tip has been carefully cleaned, 
it should be washed in gasoline and checked with gasoline by pressing the 
thumb over the end to see if all spray holes are open. 

Repairing Injectors 

DO NOT ATTEMPT TO DISASSEMBLE A MURPHY DIESEL 
FUEL INJECTOR other than to clean valve seat and nozzle tip. These 
injectors have no adjustments, and if, for any reason, an injector does not 
function properly, and the nozzle tip and valve are clean and in good shape, 
THE ENTIRE ASSEMBLY SHOULD BE RETURNED FOR OVER- 
HAUL AND TEST. Without special facilities, it is impossible to dis- 
assemble and overhaul an injector in the field, and it should never be 
attempted. Use the spare injector, and send the disabled injector back for 
reworking. If the engine shows a slight consistent loss of power after long 
continued periods of operation, it may be an indication of injector wear, 
which may be remedied by returning all the injectors for overhaul. 
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COLD WEATHai PRECAUTIONS: 

At temperatures below freezing, care must be used to prevent gjeat 
damage resulting from freezing in the cooling system. A reliable antifreeze 
solution should be used in the cooling system during freezing temperatures 
in place of water. This is desirable on account of the possibility that the 
engine will not be properly drained and the necessity of thawing the water 
pump and thermostats. 

When draining an engine, be sure to drain the oil cooler under the 
radiator which is the lowest point in the system; also remove the drain plugs 
in the side of the cylinder block on the flywheel end to eliminate any possi- 
bility of freezing trapped water causing cracks. 

Low engine operating temperature is conducive to the formation of 
sludge in the engine and lubricating oil system. In cold weather, cover a 
part of the radiator to maintain the water temperature sufficiently high which 

will keep the lube oil temperature at 
150°F. or above. This practice will 
k'^^^^^^^^^^^^rmm—.'''''^^^ greatly reduce the formation of sludge 
^^^^^^^^^^^^^T-Jl^H condensation of vapor to water 

in the engine. Small amounts of water 
in a low temperature lubricatii^ sys- 
tem forip an abnormal amount of 
sludge, stopping filters, and small lub- 
ricating oil passages. 

In cold weather operation, make 
it a practice to warm up the engine 

so that the water and the oil are up to 
temperature before putting the engine 
to work. In severely cold weather, it 
may be necessary to drain the oil after 
shutting down, and heating the oil 
before pouring it into the engine just 
before starting. With a very cold en- 
gine, it is advantageous to fill the cool- 
ing system with very hot water to aid 
in starting. 




FIG. 18— Wafer Drote Plug In Block 
CTkiir* is another drain piug in 
can* positioa «■ oppasit* ild* of 



See lubrication, oil recommendations and specifications for low temper- 
ature operation. 



Google 



Digitized iff i^,o(jy le ^^'^ 

UMIVERSITY OF CALIFORNIA 



OPERATION SECTION 



21 



COOLING SYSTEM 



Radiator and Thermostats 

The radiator is mounted at the front of the engine, and is connected 
to the engine with rubber hoses. 

The temperature of the cooling water in the engine jackets is regulated 
by three thermostats, located in a housing at the front end of the cylinder 
head. When the engine is cold, these thermostats remain closed, and cause 
the engine water to circulate through the water jackets only. When the 
engine warms up, the thermostats open, and the water circulates through 
the radiator and engine. To drain the cooling system, remove the pipe 
plug at the center of the bottom of the oil cooler. 



Care of the Radiator 

The radiator should be kept filled at all times to within three inches of 
the top with soft, clean water. The use of hard water, strong in minerals, 
will eventually build up lime deposits in the water jackets, making proper 
cooling of the engine impossible. Hot spots will form under the scale, and 
eventually a cracked cylinder head may result. Water strong in alkali will 
eat or corrode parts of the engine and radiator. Do not pour dirty ditch 
water into the engine cooling system as it is a sure way to cause expen- 
sive repairs. 

If the air spaces between the radiator cooling fins become stopped up 
with oil and dirt, use a mixture of 40% carbon tetrachloride (Pyrene Fire 
Extinguisher Fluid) and 60% gasoline, for cleaning. Use a squirt gun to 
force the solution through the fin spaces ; then wait a few minutes for the 
dirt to loosen. Continue cleaning until the spaces between the fins and 
tubes are clean. If a blower type fan is used, some of the solution may be 
poured into the path of the revolving fan blades when the engine is running 
on governor idle speed. The air blast will force the solution through the 
radiator, and help remove oil and dirt. Do not employ this method of 
cleaning if a suction fan is used, as the solution will be blown back on 
the operator and the engine. 



If, for any reason whatsover, the engine has been allowed to boil the 
water or to run dry, or become overheated in any way, stop it immediately, 
and leave it cool for one-half to three-quarters of an hour. Failure to wait 
until the engine has cooled sufficiently before filling with water can have 
disastrous results. THE ADDITION OF WATER TO AN OVER- 
HEATED ENGINE IS ONE OF THE SUREST KNOWN METHODS 
OF CRACKING A CYLINDER HEAD. After the engine is thoroughly 
cold, fill the cooling system, check the oil, and try turning the engine over 
by hand. If no damage has been done, the engine can be put back to work. 



WARNING: 
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The water pump and fan 
are combined into one as- 
sembly, located at the front 

of the crankcase. The water 
pump packing is composed 
of asbestos and lead split 
rings, which can be replac- 
ed by backing off the pack- 
ing gland nut with a span- 
ner wrench, removing the 
old packing and replacing 
with new packing. Tighten 
the packing nut just enough 
to stop the leak; then back 
off slightly. A very small 
amount of leakage is desir- 
able to lubricate the shaft 
packing. 

The fan bearings should 
be greased every 500 oper- 
ating hours. Remove the 
pipe plug from the bottom 
of the center fan belt groove 
and insert the grease fitting 
FIG. 19— >(d/<istlflg Wa#«r hap PacMng furnished in the tool kit. 

Use a good quality medium ball bearing grease. See Lubricating Guide^ 

FAN BELTS 

A set of three matched fan belts form a 4 point drive to operate the 
fan and water pump assembly, the gcm rator, and the lube pump from the 
gmmm^^mmf .^^^^^^^^^mw^ Crankshaft sheave. These 

^i///^'" .^^^^^^^^^^^t^ ^^^B ^^^''^^ should only be used 
f*''* ^i-* -^i n ^ Mix v. ui^^H in matched sets. 

To tighten the fan belts, 
first loosen the four cap 
screws holding the genera- 
tor drive housing cap onto 
its bracket ; then rotate the 
generator drive housing un- 
til the fan belts have the 
correct tension. Push the 
generator drive assembly 
toward the rear of the engine 
before tightening the cap- 
screws to keep the housing 
in place and the V-belt 
sheaves in line. 

Before attempting to 
replace the fan belts, turn 
the generator drive assem- 
bly so that the sheaves ajre 
Ff6. 20— >ld}atftog P« ••ft fuitlmi as close to the engine as 

possible. Do not pry the new belts over the sheaves with a bar as they 
will be damaged. 
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AIR CLEANERS 



Care of Air Cleaners 

The Murphy Diesel engine is equipped with a built-in, oil-washed air 
cleaner to provide the greatest degree of protection from abrasive dirt enter- 
ing the engfine. It is of the utmost importance that this unit be maintained 
in proper operating condition at all times. 

Examine the oil cup at the bottom of the air cleaner regularly. If the 
air is dusty, clean the cup daily, or as necessary, and refill both the inner and 
outer cups to the oil level mark. Do not use compounded oils in the air 
cleaner as they may cause foam. Use a straight mineral oil SAE No. 30 in 
summer, SAE No. 20 or No. 10 in winter. The breather air cleaner on 
the exhaust side of the engine must be kept filled with oil to the level mark, 
and cleaned when necessary. 

The pre-cleaner is to take out the larger particles of dust, thereby 
lightening the load on the regular cleaner. Remove the glass jar and empty 
the dirt which collects whenever it is noticeable. This can be done with 
the unit in operation. 

Washing Cleaner 

When the air cleaner cup is removed, the screen in the air cleaner 
should be examined. If it is dirty, the entire cleaner should be unbolted 
from the inlet manifold, and thoroughly washed in Diesel fuel or solvent. 
Clean the cup daily and refill both the inner and outer cup to the oil level 
mark. If air is dusty, clean oftener, as necessary. When replacing the air 
cleaner body, make sure that both the inner and outer gaskets are in good 
condition and that there are no air leaks, as even small leaks can admit 
quantities of dirt and do damage in a short period of time. 

In cold weather an oil with light enough body should be used in the 
air cleaner to enable the oil to circulate up into the filtering element and 
wash it so it shows a bright color. Too heavy a,n oil will clog up the element 
and will reduce the amount of air delivered to the engine, causing excessive 
smoke in the exhaust and loss of power. Lubricating oil may be diluted 
with Diesel fuel to obtain the correct viscosity or body if the oil used does not 
wash the screens clean. 

Extreme caution must be exercised after washing out the cleaner, to 
allow screens to dry as liquid or fumes may be drawn into the engine with 
the air supply in a completely uncontrolled manner and may cause serious 
damage. 
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LUBRICATION SYSTEM 

The Murphy Diesel engine is thoroughly lubricated by a full force feed 
pressure lubrication system. The oil pump on the outside of the engine draws 
from the fitting in the bottom of the sump. The discharge from the pump 
is divided by the oil pressure relief valve. A sufficient part of the pump 




ffG. 22— SecfJeaaf View o/ Oil kelM Volv* 



delivery being diverted from the normal lubrication circuit back to the pump 
inlet to maintain the desired pressure on the lubrication system. The oil from 
the pump is carried through a double pass oil cooler mounted on the lower 
tank of the radiator. After cooling, the oil is carried to the oil filters where 
it passes through an edge type metal filter of .003 opening before entering 
the internal piping system of the engine proper. The oil filters are two 
duplex filters and the lubricant can pass through any one of these elements 
in going from the oil to the internal oiling system. 

Practically all parts of the engine are lubricated by the pressure circuits 
shown in this diagram. 




P19. 23— Off Drafa ffvgs (oM m»i» tmmp. 
Draining Oil Sump 



flywhMl hratfaf } 



The crankcase where the main oil supply is carried should be drained 
after each 64 hours of operation. In dusty or dirty conditions it is very 

wise to change the oil more often. The draining of the crankcase is accom- 
plished by removing the pipe plug at the bottom of the oil sump. The 
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LUiRICATION SYSTIM— feoaftfl 
DraMM9 Oil Smp— (Ceaf J 




ne. 24— Cftmlaf l,«Mc0ff»g OU ftltmn 

lubricating oil filter housing should be opened up, drained and the lube oil 
filter elements should be washed in solvent or fuel oil to remove all sediment. 

^^^^^ The oil cooler at the bottom of the 

TimBBBI miw I radiator should have the pipe plug 
removed to eh'minate the dirty oil 
which remains there when the en- 
cjine is drained. The plug on the 
l3ottom of the flywheel housing 
shouhl also be removed to drain 
the dirty oil which accumulates in 
this vent trap (See Figure 23). 




FIG. 28^Wfif«r aiicf Off Brain Plat* tPM 
water drala mdcr radiator, dm iMlcr 
oil eoelor. Oil draio at oad of eoolor.) 
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LUBRICATION SYSTEM— fConf '(f) 
Praining Oil Sump— fConf'dJ 

After allowing these various parts to drain, replace the drain plugs which 
have been removed from the oil sump, the oil cooler and flywheel housing. 
Reassemble the lube oil filter elements on the cover and insert in the filter 
housing. Fill the crankcase by pouring oil through any of the covers at 
the top of the engine (See Figure 4). 



CAUTION: 



Be sure to clean thoroughly, the openings and covers removed to pre- 
vent dirt from entering the engine. Be very sure that all injectors are in 
place arid tightened down before pouring oil in through any of the injector 
covers. / 



CAUTION: 



If through any oversight or any other reason, lubricating oil or fuel 
is permitted to run down into the cylinders due to the injector not being 
properly in place, it must be removed with a squirt gun before the engine 
is started or disastrous results will occur. The engine normally carries about 
8 gallons of oil which will show a level up to the high point marked with a 
drilled hole, on the bayonet gauge. 



Note: 



Immediately after shutting down an engine you will find that the oil 
sump level is quite low. This apparent reading is caused by well over half 
of the oil supply in the engine, in normal operation, being in circulating 
system at some point between its start from and return to the oil sump. Do 
not check oil level with the idea of adding, until the engine has been shut 
down for at least 15 minutes. 



FLUSHING THE ENGINE 



If the inside of the engine becomes very dirty for any reason after 
draining poux in 5 gallons of flushing oil or OEIO (Oil Engine SAE 10) 
and run the engine for 5 minutes which will wash out any loose materia;!. 
Then drain at all of the points previously indicated, and refill with oil of proper 
grade. Under some conditions it might be necessary to Repeat the operation 
of flushing. If the engine condition is really bad, there is no option but 
tearing down and actually scrapping and washing out the various parts. 
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LlliRICATIN« OIL PILTBtS 



Clean the oil filters every time the oil is drained and at any additional 
times when the oil pressure at the instrument panel drops to 30 pounds 
at rated speeds. 

The filters should be removed from the filter housing and washed off 
in either clean gasoline or fuel oil, using a soft brush for this purpose (See 
Figure 23), Try to take the material off the filter rather than in any way 
forcing the material into the slots which are only .003" wide and possibly 
permanently plugging the elements. Should the filters be so plugged as to 
restrict the flow of oil and reduce the pressure maintained on the gauge, they 
must be replaced with new elements. 

OH PrMSur* Adjuttmeiit 

The oil pressure adjustment should only be made Avith clean oil in the 
system, clean filters, and the oil temperature at the normal operating level. 
See "Oil Pressure Adjustment." 



PUCf S TO OIL OR ORIASE WHICH ARE NOT TAKEN CARE OF lY THE 

PRESSURE LUBRICATINO SYSTEM 



Fan Pulley 

Every 512 hours remove the pipe plug at the bottom of the center 
"V" groove for the fan belts. Install grease fitting and lubricate with WB-2 

(Grease General Purpose #2), After greasing remove the fitting and replace 
the pipe plug, tightening to eliminate the grease being thrown out. 




FfG. 26— Lubricating Fan Searings 
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LUBRICATION SYSTEM— rConf'dj 

PLACES TO OIL OR GREASE WHICH ARE NOT TAKEN CARE OF lY THE 
PRESSURE LURRICATION SYSTEM^fCeftftff 




Pl9t 27-— Lvbrteoffsg Geaerafor Oriv* AtfrnUy (grMM labricotcd typ* eiily) 

OeMerator Drive Gear 

Every 512 hours lubricate the generator drive gears with WB-2 (Grease 
General Purpose #2). The special fitting provided at this point prevents 
any over lubrication. The insertion of lubricant should cease as soon as 
lubricant starts to appear through the relief opening provided. 



Oiling Geiwralor 

The generator has 

an oil cup on each 
bearing which 
should be supplied 
a few drops of OE- 
10 (Oil Engine SAE 
10) every 64 hours 
of operation. 




FtG. 28— OHI»« ScMrofor 
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LUBRICATION SYSTEM— fConf'dJ 

PLACES TO OIL OR GREASE WHICH ARE NOT TAKEN CARE OF BY THE 
PRESSURE LUBRICATION SYSTEM— fConrdJ 




FIG. 29 — Lubricating Trunnion 

Support Trunnion 

Every 1024 hours remove the pipe plug in the side of the front engine 
support trunnion and add a small amount of grease by means of a pressure 
gun. The purpose of this is to be sure that the trunnion does not rust in, 
as there is practically no relative movement between the trunnion bracket 
and the trunnion on the crankcase» 

The only additional points on this engfine to be lubricated are on 

the accessories. 

Motor 

The starting mo- 
tor has 2 oil cups 

w^hich must receive 
a few drops of OE-10 
(Oil Engine SAE 
10) every 512 hours 
of operation. 

Every 1024 hours 
remove starter and 
lubricate outboard 
bearing thru oil 
cups. Use OE-10 
(Oil Engine SAE 
10). 




FIG. 30— Oiling Starting Motor (A third oil cap 
U located insid* flywhool iiewlag.l 
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SUPERCHARGER LUBRICATION 





no. 3f— niffiig 0» RMarvefr tfawvr 



Every 32 hours check the oil level in the gear compartment at the front 
of the blower. The oil level should be up to the pet cock located at the 
side of the housing a few inches from the bottom. Add oil by removing the 
breather plug at the top of the housing atid fill until oil flows from the oil 
level cock. 



Use the same grade of oil as in the engine. 

Every 128 hours remove the 2 covers over the bearings at rear end of 
Blower. Handpack approximately 2/3 full with WB-2 (Grease General 
Purpose #2). Replace covers securely. 



LUBRICATING OIL SPECIFICATIONS 



If other than Standard Army lubricants are used make certain that the 
oil used is non corrosive. The Murphy Diesel engine has copper lead bearings 
which will be ruined if corrosive oils are used. 



Use Army oils as follows : above + 32° F. OE^30 (Oil Engine SAE 30) ; 
+ 30° F. to 0° F. OE-10 (Oil Engine SAE 10). 
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Exciter bearings, Hush Control Isver, oil «vary Starter bearings, oil Starter bearings. oir ev- 
and refill every 1024 128 hours. Use OE-10. . ery 512 hrs. Use OE-10. ery 5f2 hfs Use OE-10. 
hours. Use WB-2. 




Oil level gauge. Check every 8 
Kours, keep level at top hole. 



Blower bearings drive end. 
Check and refill as necessary 
every 32 hours. Use OE-30. 




Air Cleaner, empty and refill Blower bearings rear. Handpack Drain every 64 hours wh#n 
every 64 hours. Use OE-30. - 2-3 full every 128 hours. Use draining sump. 

WB-2. Flush and refill every 

1028 hours. 
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Wafer Pumpjubricafe every Battery Charging Generafor-oil Generator Bearing - flush and 
512 hours. Use WB-2. every 64 hours. Use OE-10. refill every 1024 hours. Use 

WB-2. 




Drain at points indicated and 
refill through cover every 64 
hours. Use OE-30 above 32° f. 
OE-10 below 32° F. 




Breather Air Cleaner, empty and 
refill every 64 hours. 




Trunniont lubricate every 1024 Generator Drive, oiled by drain Drain lube'oil-removiB cover to 
hoMfS^ Use WB-2. from Cylinder Head. clean filter every 64 hours. 

r1filiiiiWi&i # ' " r . .. _ _ . ^ . . 
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SUPERCHARGING BLOWER 



Supercharged engines are equipped with a blower which is driven 
through belts from the front crankshaft pulley. The purpose of a super- 
charger is to force more air into the combustion chamber than can be drawn 
in on the regular suction stroke of the piston. This additional air will allow 
mort fuel to burn, thereby giving more power. 



Blower Belts 

Keep the belts adjusted to the correct tension to prevent slippage. Loosen 
the outer nuts on the studs supporting the supercharger on the side of the 

crankcase, then, turn out the nuts between the charger mounting plate and 
the crankcase and it will be forced out to the new position. Caution must 
be exercised to adjust outwardly, uniformly, on the four nuts. After which, 
the retaining nuts on the outside should be locked into place. 

These five belts are in matched sets which should not be broken. When 
servicing, be sure to replace all belts, thereby keeping them properly matched. 

Piping to Air Cleaner 

Always keep the air piping connections and hoses air tight to prevent 
uncleaned air from entering the engine. The engine and supercharger will 
be seriously damaged if dirty air is sucked through loose fittings without 
going through the air cleaner. 




FIG. 32— >(cl/Htting Blower Mf Tmsfoii 
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OPERATING TROUBLE CHART 

Engine Fails to Start 

1. No fuel in circulating system. 

See fuel sight glass. Operate fuel pump by motoring generator to fill 

injection system with fuel. 
Check fuel filter, (See "Fuel Oil Filter Section"). 
Check fuel supply in tank. 

Check fuel relief valve located on filter housing, to make sure valve is 
not held open or relief valve spring broken. An open relief valve will 
allow all the fuel to return to the tank and none will flow through 
the engine. 

If the fuel tank is equipped with a pickup strainer or foot valve, inspect 
for dirt or stoppage. 

2. Weak batteries. 

3. Read Section "If the Engine Fails to Start." 

Engine Starts but Will Not Run With Control Lever in Operating Position 

1. No lubricating oil pressure. 

Check pressure gauge. Pressure must be above 25 pounds to correctly 

operate governor and open injectors. 
Check oil in crankcase. 

Clean lubricating oil filters (See "Lubricating Oil Filters" Section. 
Also check fuel pressure. Notice if generator drive has been put back 
in mesh. Engine may not be turning the pump. 

Engine Suddenly Loses Power or Stops 

1. Lubricating oil pressure, low, preventing proper governor action. 
Check lubricating oil pressure. 

Clean lubricating oil filters. 

Check oil pressure relief valve. Dirt or other foreign matter may be 
holding valve open, preventing pressure from coming up for proper 
governor operation. 

2. Fuel filters dirty or no fuel. 

Check tank, fuel sight glass, and clean all fuel filters. Prime system by 
motoring fuel pump with generator. With engine running at full 
speed with clean filters, note if gauge at top of filter housing shows 
pressure of 8 to 15 pounds. 

3. Air leak in fuel suction line as shown by a steady stream of small bubbles 

in fuel sight glass gauge. 

4. Fuel relief valve held open. 

Make sure valve slides freely in valve body and that spring is in good 
condition. Clean all parts of valve thoroughly. 

Engine Gradually Loses Power Over a Period of Time 

1. Worn injectors after long length of service. 

Obtain reconditioned injectors or return old injectors for repairs. 

Check condition of filters and specifications of fuel if injectors have worn 
out prematurely. Also make sure dirt does not enter fuel due to 
careless handling. 
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OPERATING TROUBLE CHART— fConf'dJ 

2. Sticking piston rings as evidenced by excessive blow-by of gases at crank- 
case breather. (Check injectors to make sure blow-by is not from 
leaking injector tip gasket.) 

Free up or replace rings. Check lubrication oil and fuel oil specifications. 
(See "Pistons and Rings" Section.) 



Engine Misfires 

1. Dirt under ball valve seat of one or more injectors, as shown by a large 

amount of bubbles coming through fuel sight gauge in pulsations. 
Locate injector causing trouble, clean out seat, or replace with spare. (See 
"How to Determine Which Cylinder is Not Firing" and "Cleaning 
Injector Valve Seats," Section.) 

2. Injector valve spring in injector tip not working properly. 

Make sure spring fits freely on injector valve guide and is of the correct 
length. 



Engine Knocks Sharply 

1. Dirt in injector tip. One or more holes plugged. 

Locate injector causing trouble, clean tip or replace with spare (See 
"Cleaning Injector Tips" Section.) 

2. Gasoline in fuel. Extreme care must be used to see that no gasoline is 

put in fuel tank as a very small percentage will cause a sharp knock. 

Fuel Oil In Cronkcose, Dilution 

1. Injector rubber seal ring leaking (or missing). 

Replace with new synthetic rubber ring if required. Make sure springs 
and spring seat located above rubber seal ring are free and will hold 
rubber seal in place when injector is installed in engine. 

2. Tubing and fuel connections in camshaft housing leaking. (See "Testing 

for Fuel Leaks of Connections and Tubing on Cylinder Head" Section.) 

3. Injector Tip not pulled up tight. Injector tip must be tight to insure that 

no fuel oil leakage occurs at ground joint flange of valve seat as fuel 
could leak past threads inside injector tip and travel outside of injector 
body into lube oil returning to crankcase. 

4. Defective Injector. 

Exchange spare injector with each injector in engine. Try new tip 
assembly on injector causing trouble or return to factory for test 
and repairs. 

CAUTION : Never operate engine when dilution is building up in crank- 
case. Thinning of oil in crankcase will ruin the engine in a short time. 

Excessive Fumes of Crankcase Breather 

1. Leaking injector tip gasket. 
Replace with new gasket. 

2. Sticking piston rings. 

See "Pistons and Rings" Section. Piston rings will positively not stick 
if proper oil is used. 
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LIMITED STORAGE 



(30 days or less J 



Start engine and run till approximate operating temperature is reached 
(150° or higher). Shut down, drain lubricating oil and fuel filters (see lube 
and fuel sections), and clean filters. Fill crankcase with OE-10. Prime fuel 
system. Start engine and operate for 5 minutes to allow fresh lubricating 
oil to reach all working parts. Then shut down engine and disconnect 
generator from lin^ by removing leads at terminal box. 

Check batteries and if not fully charged, recharge. Clean terminals 
and coat with USA-282. 

Drain cooling system, take plugs removed from drain openings and 
wire together, tie to throttle lever with tag. "Before operating this unit 
replace plugs and fill cooling system." Another tag to be tied to radiator 
cap with same wording. Seal openings to muffler and air cleaner, and cover 
entire unit with a weatherproof covering. 

DEAD STORAGE 

For instructions regarding Dead Storage refer to T M5-9715 "Instructions 
for preparation of Corps of Engineers Equipment for Storage," issued by 
Engineer Field Maintenance Office, P. O. Box 1679, Columbus, Ohio. 



When shipping unit the following precautions are necessary to insure no 
damage will be done to Generator set. 

If unit has been in operation, remove mufflers, and fuel lines, and cover 
or plug all openings to engine, fuel lines and both ends of muffler. Box fuel 
tank, fuel lines, and mufflers securely. 

The Generator set is equipped with a lifter assembly which when 
not in use is bolted to front of skid. 

If hoisting equipment capable of lifting the unit (10,058 pounds net) 
is available attach the lifter bail by bolting to the six camshaft housing 
studs at the rear (Generator) end of the camshaft housing. This furnishes 
a point at the approximate center of unit by which it can be hoisted to the 
trailer or car. 

Unit should be placed in center of trailer or car and blocks 4x4 inches or 
larger should be securely fastened to the floor on both ends and sides 
of unit by means of bolts or lag screws to keep unit from shifting while 
trailer or car is in motion. Because the center of gravity of these units is 
very low it is not usually necessary to fasten them down. If it is desired to 



SHIPMENT BY TROOPS 




Original from 
UNIVERSITY OF CALIFORNIA 



38 



OPERATION SECTION 



SHIPMENT BY TROOPS— (Conf'dJ 



fasten the unit (crated) down, do so by running one or more cables over the 
top and securing firmly. If unit is not crated do not attempt to tie down 
as the unit will be damaged. Instead use lag screws or bolts to secure to 
vehicle. There are holes drilled in the skid for this purpose. 

Place box containing fuel tank, muflflers, and fuel lines on same vehicle 
OT car that unit is being shipped on and fasten down* securely. This is 
best done by securing 2 skids to box and bolting skids to vehicle. 



For export shipping instructions refer to TB5-5052-1 "Preparation for 
Export." Issued by Engineer Field Maintenance Office, P. O. Box 1679, 
Columbus, Ohio. 



EXPORT SHIPMENT 
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GENERAL NOTES 



Cleanliness 

-Always clean all dirt and grease from the outside of the engine before 
removing any parts. Try to keep all bolts, nuts and other parts from the 
various assemblies in separate containers. This w^ill be a great help when 
ready to assemble the engine. Clean all parts and wash thoroughly in 
gasoline before replacing. When an engine is opened up cover it with heavy 
paper or other covering to keep out the dirt. 



Whenever any parts of the engine are removed, before replacing them 
make sure that the gaskets under these parts are clean and in good condition. 
A reasonable amount of care on this point will assure an oil-tight engine, and 
more important, will prevent the entry of dirt into the engine. 

In general gaskets should be replaced dry and will require no cement 
or sealing agent. When gaskets must remain attached to a certain part, such 
as the handhole covers, use gasket shellac on that one side only. Only a few 
special cases will be found in the following instructions where a sealing 
compound is advisable. 



Tightening Nuts 

When assembling, care should be used to tighten the retaining nuts 
evenly and uniformly, and to set all the nuts up firmly. If this is done care- 
fully the gaskets will have a much better chance of performing their function 
of sealing joints. This is particularly important in the case of the cylinder 
head nuts, which must hold the cylinder head gasket tightly enough to seal 
the gas pressure in the cylinders. 

The cap nuts, and lifter connections, on top of the camshaft housing 
must also be tight, as they perform two tasks. In addition to retaining the 
camshaft housing, they must seal the lubricating oil which otherwise would 
flow up through the stud holes and out from under the nuts. The copper 
washers under these nuts must be in good condition. 



Owing to the extensive use of alloy steels in the nuts, studs, and other 
parts of the Murphy Diesel engine, ordinary wrenches may not be found 
equal to the task of properly disassembling, adjusting and tightening these 
parts. For this reason a tool kit of high quality tools which are suited to 
this task, has been provided for every important operation. Use these tools 
rather than other tools which may be available. Battered nuts and injured 
parts will be prevented, and there will be much less chance for an injury 
to the operator. 

See Operating Trouble Chart for Assistance in Diagnosing Trouble 



Gaskets 



Tools 
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COOLING SYSTEM 

The Murphy Diesel engine is cooled by a radiator on which is mounted 
an oil cooler. Most water contains material which eventually forms scale on 
the water passages of the cooling system and silt which settles to the bottom 
of the water jackets. These deposits make proper cooling impossible as they 
prevent proper heat dissipation. Periodically, and always when doing major 
overhaul work, the entire water circulating system must be cleaned out by 
the use of any of the commonly known solvents, such as oakite, sal soda, or 
sani-flush. CAUTION — Care must be used to be sure that any chemicals 
be flushed out of the system before putting the engine back into service. 

The oil cooler should be flushed out carefully as part of this system, 
atthough, if the cooKngf water portion becomes filled up or clogged, it can be 
taken apart, that is, the core removed at which time it can be washed off with 
a brush and blown out with air. It is occasionally necessary to clean out 
the inside of the copper tubes forming the core to remove any sludge or dirt 
from the oil which may have accumulated in them. A coating of foreign 
material on either the inside or outside of these tubes will greatly reduce 
the cooling capacity and raise the operating temperatures of the water and 
the oil, 

Remevliig Radloier 



1. Drain cooling system by 
removing pipe plug at 
the center of the bottom 
of the oil cooler. (See 

. Figure 25.) 

2. Detach fan guard screen 

from sheet metal fan 
shroud and remove any 
braces supportihg radia- 
tor. 

3. Loosen up and lower ra- 
diator hoses, remove cap- 
screws holding radiator 
onto base, uncouple the 
two oil lines from oil 
cooler, and move radia- 
tor and oil cooler ahead. 
Or the oil cooler may be 
detached from the radia- 
tor leaving it connected 
through the two oil lines 
and through the lower 
water connection hose. 
When handled in this 
manner the oil cooler 
must be suitably sup- 
ported before loosening 
the mounting screws. 

FIG. 93-»f«*#an/ng Radiator amd Oil Cooler 
OS o Unit 
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Fan Belts 

Three fan belts form a four point drive to operate the fan and water 
pump assembly, also the generator and oil pump. 

To tighten the fan belts, first loosen the four nuts holding the generator 
drive housing onto its bracket, then rotate the housing until the fan belts 
have the correct tension. Push the generator drive assembly toward the rear 
of the engine when tightening belts to keep the housing in place and prevent 
it from slipping forward. (See Operating Instructions Figure 20). 

To replace the fan belts loosen the belt adjustment, then work the bolts 
over the fan bfades and remove. These belts are in matched sets. When re- 
placing always replace the complete set. 

Water Pump and Fan 

The water pump and fan are combined into one assembly, located at the 
front of the crankcase. The water pump packing is composed of asbestos 
and lead split rings, which can be replaced by backing off the packing gland, 
removing the old packing and replacing with new packing. Tighten the 
packing nut just enough to stop the leak, then back off slightly. A very small 
amount of leakage is desirable to lubricate the shaft packing. 

The fan bearings should be greased every 500 operating hours. Remove 
the pipe plug from the bottom of the center fan belt grooves and insert the 
grease fitting furnished in the tool kit. Use a good quality medium ball 
bearing grease. 

Removing and Dismantling Water Pump and Fan 

1. To remove the water pump assembly from the engine, first move 
radiator ahead as previously explained. Remove the fan belts, take off six 
capscrews holding the water pump on the engine and lift off. Remove fan 
before attempting to remove water pump. 

2. To remove the pump runner and shaft, take out six capscrews holding 
the fan blades onto the fan pulley. Remove the fan, take out the dog-point 
capscrew that drives the water pump and then remove the bearing plate that 
is also held on with the six capscrews which hold the fan in place. Remove 
the lock screw from the pump shaft collar and remove the collar and Woodruff 
key. Loosen the water pump packing nut and remove the shaft and runner. 

If one end of the shaft is found to be worn excessively by the packing, the 
shaft may be turned end for end, thereby doubling the life of the shaft. 

3. To replace the water pump packing nut and gland, take out shaft 
and runner and loosen up the packing nut as far as it will go. Then tap out 
the cup-shaped packing gland, after which the packing may be screwed for- 
ward and removed. Inspect the small leather seal in the packing nut which 
is used to keep dirt from the fan bearings, and replace if necessary. 

4. To inspect or re-pack the fan bearings, remove the fan pulley, the 
bearing plate and the shaft collar as explained above. Then remove the nuts 
from the inner circle of small studs and remove the bearing retainer, leaving 
the long tube attached. Remove the belt pulley, together with bearings and 
bearing spacer. When reassembling bearings re-pack with 1J4 pounds of 
best quality ball bearing grease. 
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RMnovIng mud Dismanfiiim Water Pmnp aid Fan — fCo«f dl 

5. The bearings supporting the water pump pulley are of the shielded 
type on one side, this is done to permit the lubricant within the pulley to 
reach the bearings and races. When reassembling, be sure that the shields 
are to the outside in both bearings and that the open side of these bearingfs 
face each other. 



Thermostats 

The flow of water from the cylinder head to the radiator is sharply re- 
duced when the engine is cold by three thermostats, located in a housing 
at the front end of the cylinder head. These remain closed when the engine 
is cold and cause the engine water to circulate thru the engine water jackets 
only. When the engine warms up the thermostats open and the water then 
circulates through the radiator. These thermostat units will require no 
attention unless damaged by overheating in which case they should be 
replaced by new units. 
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INJECTORS 



The fuel injectors are located directly above each cylinder and can be 
seen by removing the valve covers on top of the engine. If the engine is 
operating satisfactorily, the injectors need no cleaning and should not be 
disturbed. 

Removing Infeeters from Engine 

Turn the engine over until the injector rollers are at the low point of 
their travel. Insert the square-ended "T" injector wrench through the hole 
in the top of the injector spring cover, and unscrew the retaining nut which 
holds the injectors in place. There are no throttle connections to break, and 
the fuel connections are made by a plunger that fits into a packing gland. 
After the retaining nut is loosened, the injector can be lifted straight up, out 
of the engine by the bail handle provided for that purpose. Care should be 
taken not to bump the tip or lower end while handling the injector. If the 
tip is damaged in any way, a new one should be substituted. When the 
injector is lifted out of the hole in the cylinder head, inspect the tip to see 
if the copper gasket remained on the tip or stayed in the hole. There should 
be only one thin copper gasket used. 



Never add lubricating oil to the crankcase unless all injectors are properly 
secured in place, as the oil is likely to fill a cylinder, and damage to a cylinder 
head, piston, connecting rod or crankshaft may result when the engfine is 
started. 

Replacing Injector in Engine 

When replacing the injectors in the engine, make sure that there is ONE 
THIN COPPER GASKET ONLY on the injector tip. Sometimes the in- 
jector gasket may stick in the bottom of the hole in the cylinder head when 
the injector is removed. Fish it out with a wire hook and stick it to the 
injector tip with a little cup grease. Care should be taken to insure that there 
is always one gasket, and never more than one on the tip when the injector is 
replaced. Failure to observe this precaution will impair the engine operation, 
and may injure the injector. Leaving the copper gasket off the injector tip 
will destroy the seal between the injector tip and the cylinder head as will a 
split copper gasket, resulting in the hot gas blowing by, and causing the 
outside of the injector body and the inside of the hole in the cylinder head 
to become coated with carbon. This gas leakage is manifested by an excessive 
amount of gas and smoke escaping from the camshaft housing when the valve 
cover is removed. Clean the injector body stem and the hole into which it 
fits, taking particular care to thoroughly clean the gasket seat of the tip, and 
the seat in the hole. Inspect the synthetic rubber seal ring on the injector 
fuel connection before installing in the engine, and replace with a new one 
if damaged or out of shape. A leaking seal ring will allow fuel oil to leak 
into the crankcase, causing dilution of the lubricating oil. (See "Testing for 
Fuel Leaks of Injector Connections and Tubing on Cylinder Head.") 

When replacing an injector in the engine, draw down firmly, but not with 
an excessive force to seat the injector on its gasket. 



Before replacing the valve cover, MAKE SURE THAT THE INJEC- 
TOR CONTROL LEVER PIN IS CORRECTLY LOCATED IN THE 
SLOT IN THE FUEL CONTROL CROSS BAR. 



WARNING 
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R«-Assembly 

Replace tlie valve seat and ball in the injector, first making certain that 
all surfaces of the valve seat, as well as the end of the injector body where 
the valve seat rests, are perfectly clean. Assemble the valve spring and 

guide and place on top of the ball. 
Then carefully enter the spring into 
the hole in the injector tip and screw 
down by hand. If the tip does not 
screw down nearly all the way by 
hand, remove it and make sure that 
all parts are in their proper loca- 
tions. About one-half turn with the 
special injector wrench is required 
to tighten the injector tip. In the 
event that the injector tip resists 
.screwing down to its proper place, 
it is an indication that the spring 
and guide are not entered into the 
hole in the injector tip, in which 
case the tip should be removed and 
the spring and guide straightened 
up, and another assembly trial 
made. 

If the injector tip still fails to 
fire when replaced in the engine, 
repeat the cleaning process. If the 
valve continues to leak try a new 
ball, and if leakage still occurs, lap 
the injector valve seat as explained 
under "Lapping Injector Valves." 

In reassembling the cleaned 
parts, great cafe must be exercised 
to keep them absolutely clean. A 
tiny particle of dirt in the injector 
may cause the injector to misfire. If 
the filtering equipment is kept in 




FI0, Section of in/ectar Tip 

and Check Vofve 
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proper condition and dirt is kept out of the injectors when handling, little 
trouble will be experienced. 

eiMalng Injector SmIs 

The necessity for cleaning valve seats is shown by groups of air bubbles 

appearing at regular intervals in the sight feed glass. These bubbles are 
caused by the compression pressure leaking back through this ball check 
valve and into the fuel system and thereby preventing the pump from filling 
with fuel. 

When an injector valve scat is to be cleaned the injector should be 
mounted tip upward in the special holding fixture provided for that purpose 
or in a bench vise. Unscrew tlie injector tip with the special injector tip 
wrench, then remove the injector valve spring and guide, the valve ball, and 
the valve seat. Fill the tip with gasoline and press the thumb over the 
opening to force the gasoline out through the spray holes. If all holes are 
open, set the tip aside for reassembly. If some holes are plugged, clean the 
tip as explained under "Cleaning Injector Tips." Another very accurate way 
of checking the injector tip holes is to pass illuminating gas through the 
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Cleaning Injector Seats — fCont'cfJ 

tip and allow it to burn. If the holes are clean and undamaged, the length 
of flame will be uniform and evenly spaced around a circle. 

Wash the spring guide, ball and seat carefully in clean gasoline or fuel 
oil. Small particles of dirt or metal that are lodged on the injector valve 
seat, where the small ball seats, must be very carefully removed. As these 
particles are very small, and cannot be seen without a magnifying glass, the 
valve seat is very apt to be considered clean when it is not. Very carefully 
wash the valve seat in CLEAN gasoline or fuel oil and remove the small 
foreign particles by rotating a clean piece of paper in the valve seat. A 
match or small soft pine stick, if clean, may also be found useful to dislodge 
particles. Before reassembling, the seat should be checked to see that the 
valve is tight. This is done by placing the valve ball on the valve seat and 
sucking on the opposite end to check for tightness and proper seating. If the 
valve still leaks wash the valve seat and ball again, and repeat the cleaning 
process. If the valve seat and ball cannot be made tight, see "Lapping 
Injector Valve." 

If Injector Knocks 

If an injector knocks sharply, it is probably a sign of one or more holes 
stopped up in the injector tip. The knocking injector is located by operating 
each injector independently as explained under the paragraph "How to 
Determine Which Cylinder is Not Firing." The stopped up injector will quit 
knocking when the control lever pin is out of the slot and in the off position. 
If cleaning the tip does not remedy the difficulty, return the injector to the 
Murphy Diesel Factory for overhauling. 

Cleaning Injector Tips 

Mount the injector with the tip upAvard in the special holding fixture 
and remove the tip from the injector with the injector tip wrench. 

The injector has several small spray holes equally spaced around the 
tip. Clean these holes by using a piece of music wire, placed in the small 
wire chuck, found in the handle of the injector tip wrench. Use only wire 
furnished by the Manufacturer, or piano wire of correct size. Use .009" 
diameter wire for tips marked 6-010-D. Use a rotary motion without force, 
and always keep the end of the wire straight and in line with the hole. The 
central hole on the inside of the tip may be cleaned, if necessary, with the 
special 1/16 inch drill which is furnished in the kit. After the tip has been 
carefully cleaned, it should be washed in gasoline and checked with gasoline 
by pressing the thumb over the end to see if all the spray holes are open. 

Tips marked 5-008-A are to be used in injectors stamped "A" on head. 

Tips marked 6-008-SD only in injectors stamped "SD" on head. 

Tips marked 6-010-D only in injectors stamped "D" on head. 

The ME-650 generating sets use only the "D" size injector, the tips 
for which are marked 6-010-D. The other two sizes of injectors, namely the 
"A" and the "SD" together with the tips as listed, are other sizes which are 
used in other models of engines. The dififerent size injectors must never be 
mixed in an engine, and only the large "D" size should be used on these 
generating sets. 
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Lapping Injector Valves 

To lap in an injector valve, the special tool furnished in the tool kit 
should be used. This tool is an injector valve ball soldered to a steel taper 
shank which fits the open end of the small wire chuck. Use a small amount 
of very fine lapping compound furnished for this purpose in the tool kit. 
NEVER USE GRINDING COMPOUND. (In an emergency, use rouge.) 
Hold the ball lapping tool very lightly against the seat on which some of 
the fine lapping compound has been applied, and rotate the tool in all pos- 
sible directions while holding it at various angles with the seat. It is import- 
ant that the force be light, and the motion irregular to avoid the formation 
of rings. After a short time of this light lapping, wash the parts very care- 
fully in gasoline and try the seat with a new ball to see if a tight seal is 
made. Repeat the process as required until a gas tight valve is obtained, 
always using great care to wash the parts and blow out the hole before 
trying the seat for tightness. 

Injector Valve Balls 

Whenever replacing injector balls, be sure to use only those furnished 
by the manufacturer as they are the nearest to the perfect shape of any 
obtainable and are decidedly different from commercial ones. Ordinary balls 
are not truly spherical and trouble will be experienced in securing a leak- 
proof valve seat if their use is attempted. 

Injector Valve Springs 

The compression of the small injector valve springs determines the 
pressure at which the injector valve will open, and consequently should be of 
the proper length and in good condition to insure proper engine performance. 
Compare the length of the springs in other injectors working properly, and 
if found to be shorter, the spring should be replaced with a new one. Make 
sure the springs fit free without binding on the spring guides. 

The final check on the fuel connection should be made before returning 
the injector to service as to the condition of the synthetic rubber sealing ring, 
being sure that it is in good condition, shows no cuts, or that it has not 
lost its shape or life. The sealing spring must be in good condition as it 
must exert sufficient pressure against the spring seat of the sealing ring to 
maintain a fuel tight connection. It is often desirable to soak the rubber 
sealing ring in warm oil for a few minutes before assembling. 

Repairing Injectors 

DO NOT ATTEMPT TO DISASSEMBLE A MURPHY DIESEL 
FUEL INJECTOR other than to clean valve seat and nozzle tip. These 
injectors have no adjustments, and if, for any reason, an injector does not 
function properly, and the nozzle tip and valve are clean and in good shape, 
THE ENTIRE ASSEMBLY SHOULD BE SENT IN TO THE FAC- 
TORY FOR OVERHAUL AND TEST. Without special facilities, it is 
impossible to disassemble and overhaul an injector in the field, and it should 
never be attempted. Use the spare injector, and send in the disabled injector 
to the factory for reworking. If the engine shows a slight consistent loss of 
power after long continued periods of operation, it may be an indication of 
injector wear, which may be remedied by returning all the injectors to the 
factory to be overhauled and new parts supplied where necessary. 
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Testing for Fuel Leaks of tai«etor CeMMefftoM md TmM«9 

on Cylinder Head 

If any of the connections or tubing of the injector system on top of the 
cylinder head have been broken or disturbed, or if the crankcase lubricating 
oil appears to be diluting or thinning out the fuel oil, the following procedure 

^ should be used to determine if there 

p*ii<s;i,;*r j are leaks of fuel and to locate the 

leak : 

Disconnect the inlet and outlet 
fuel lines from the cylinder head. 
Apply air pressure at one opening 
with tire pump and suitable valve 
fitting made from an automobile 
tire valve soldered to a tubing con- 
nection, and blow fuel out of sys- 
tem. Attach pressure gauge to open 
end of system and apply 50 pounds 
air pressure. Apply oil with squirt 
can to all the following points: 

1. Copper tubing and the connec- 
tions to the round tappet guide 
body. 

2. Around gasket of stand pipe, 
fastened to tappet guide body. 

3. At , the end of injector body 
where two small holes have been 
plugged. 

4. At the point where the fuel con- 
nection pin passes through the 
body. 

5. Around the rubber .injector seal 
ring where leaks are most like- 
ly to be found. 

6. Around small capscrew at side 
Ff6. 36— T«*ff«g fiul Ubm #er LMlt«t« oi injector body. 

Leaks will usually be found around tip. This can not be seen but can 
be heard. Then change to spare injector and return faulty one for repairs. 

By listening at the valve cover holes^ a hissing sound of escaping air 
may sometimes be heard, which may help to locate the leak. 

To do a thoroughly complete job of testing, it is necessary to remove 
the camshaft housing in order to make accessible all possible points that 
may be lealctng, and make the necessary repairs. All injectors should be 
in place and puUed down tightly at the time of making the test. 

When the intake and exhaust valves are taken out, it is necessary to 
remove from the cylinder head the round tappet guide which necessitates 
breaking all fuel connections on top of the cylinder head. The above test 
must always be made after the round tappet guides have been installed, and 
all fuel connections made. 
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STARTING SYSTEM 



The ME series Murphy Diesel engines are equipped with 24 volt electric 
equipment for direct starting on the Diesel cycle. See Wiring Diagram 
(Figure 37). 

Starting Motor 

The starting motor is of the positive engagement type and is operated 
by a lever attached to the starter. If the engine does not start immediately 
always wait for it to stop turning before trying to engage the starter again. 
This will prevent damaging the starter and flywheel ring gear. 

The oil cups should be oiled with only a few drops of light oil every 
500 hours of engine operation. 

Generator 

The generator is mounted at the side of the engine and is driven by the 
fan belts through a drive assembly which also acts as an eccentric for tight- 
ening the fan belts. 

The oil cups at both ends of the generator should be oiled with only a 
few drops of light oil every 100 hours of engine operation. 

If the commutator should become dirty it should be cleaned with fine 
sandpaper. 

To remove the generator, take out three bolts from the flexible generator 
drive coupling, detach the wiring, and remove the capscrews which hold the 
generator on its bracket. Disconnect fuel lines to fuel pump mounted on 
end at generator. Always line up the coupling accurately when replacing 
the generator. 



Generator Control Box 

The control box to regulate the generator charging rate and prevent 
overcharging the batteries is located on the side of the engine. 

The control box, used with third brush generators, contains a voltage 
regulator and generator cut-out. The voltage regulator prevents overcharg- 
ing the batteries and the cut-out prevents battery current from backing up 
into the generator when the engine is not running. 

A switch made from copper strips is attached to the underside of each 
regulator, to short the terminals when it is desired to reverse the current 
flow and allow the generator to act as a motor to operate the fuel pump 
for priming purposes. 



The 24 volt system uses two heavy duty 12 volt batteries. Willard 
RHD-19-6 or equivalent should be used. 

Keep the batteries well charged at all times to insure good starting. 
This is especially true in winter as a partially discharged battery will freeze 
in extremely cold weather. 



Batteries 
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GENERATOR DRIVE ASSEMBLY 

General 

The generator drive assembly forms an adjustment for the fan belts, 
and also drives the generator. The shaft driving the generator is located 
in the exact center of the housing, and the shaft connected to the generator 
drive pulley is offset. These two shafts have gears attached inside the hous- 
ing, which are in mesh. When the housing is rotated the eccentric construc- 
tion causes the belts to be tightened without affecting the position of the 
generator. A lever on the side of the housing throws the gears out of mesh 
when motoring the generator to drive the fuel pump. 

A small stream of oil flows by gravity to the generator drive housing 
from the engine proper. Surplus oil is led back to the crankcase. 




FIG. 38 — Cross Secf/on of Generator Drive Assembly 



Dismantling Generator Drive 

1. Remove entire unit from engine by removing four screws from mount- 
ing cap ; disconnect fladble coupling. 

2. To inspect tipper countershaft, oil seal, and bearings ; first remove six 
Ji" capscrews from end nearest generator and take off bearing cage and 
assembled parts. Take off nut on end of shaft and remove splined coupling 
flange. Push on end of shaft from which coupling flange was removed to 
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Dismantling Generator Drive— (Cont'd) 

allow removal of the two split bearing retainers. Remove nut holding shifting 
fork in place and remove fork. Pull out shaft. To remove gear from shaft 
first remove inner bearing race that is pressed onto end of shaft and then 
remove gear. To inspect bearing and oil seal on countershaft, remove four 
y^" screws from small cover plate, then tap on outer race of bearing to remove 
bearing and seal. To remove needle bearing from housing, take out lower 
drive shaft assembly as explained in (3) and force out bearings using the two 
holes provided in the housing for this purpose. Reverse above procedure when 
replacing parts. When replacing ball bearings and leather seal, be sure to 
insert large bearing retainer washer between the bearing and seal, with the 
notched side of the washer facing the bearing and lining up with the drilled 
hole in the casting. Also place the thin slinger washer next to the bearing 
before inserting the seal. When replacing the splined coupling on shaft use 
non-hardening Permatex No. 2 or similar compound to prevent oil leaking 
out along the splines. 

3. To inspect lower drive shaft, seal, and bearings first remove wire 
from circle of capscrews holding drive pulley in place and remove pulley. 
Take out the four y^" capscrews from bearing cover and tap on end of shaft 
on which nut is fastened, to remove shaft and assembled parts. Remove nut 
from end of shaft, then remove small washer, inner race for roller bearing, 
larger washer, gear and spacer. Tap out shaft, then remove bearing from 
inside of cover and leather seal from outside of cover. When replacing leather 
type seals be sure to install with the sealing edge of the leather ring pointing 
toward the inside of the housing. Reverse above procedure when replacing 
parts. 
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MAINTENANCE OF THE GOVERNOR 

The first operation is dis- 
connecting the control rod 
which links the governor 
control lever to the hand 
control lever. Remove the 8 
capscrews holding^ the top 
cover which carries the 
spring mounting and lift 
this unit out of the gover- 
nor. This will free the hy- 
draulic Servo piston and the 
hydraulic spool valve so 
they may be removed after 
removing the cylinder head 
plate projecting in line with 
one of the camshafts. The 
spool valve can then be 
withdrawn from the hydrau- 
lic piston after removing 
the dog point screw inserted 
in the side of the piston 
which holds the spool valve 
in position. After removing 
this hydraulic piston to- 

^ . e ^ . xt •• . J gether with the oil lines 

Fl©. 4f-Contro/ Sef PorHoHy Removed hydraulic cylinder 

which are mounted below and on the outside, remove the collar which acts 
as a socket for the primer lever, the oil seal housing around this shaft, and 
the return spring- plunger which is contained in a casting mounted on the 
governor housing with 4 small capscrews. After removing the foregoing- 
items, the capscrews can be removed from the inside and the outside of the 
governor housing which is mounted on the camshaft housing. 

The flyball weights are carried inside of a cylindrical housing which is 

supported on one end with a ball bearing in the governor housing proper 
and on the forward end piloted in the camshaft. The drive of this governor 
weight housing is through a torsional spring with ears on each end. One 
of these ears registers with a drilled hole in the weight housing cover and 
the other in a drilled hole in the end of the camshaft. 

These weights must be free, but not sloppy, in their fit on the trunnion 
pin. In the lever end of the governor weights there is a spherical headed 
screw which engages in a hole provided in the pin which extends completely 
through the weight housing and contacts the end of the spool valve working 
against the spring tension of the governor spring mounted above the case 
previously mentioned. This spring force works through the short lever arm 
carrying the adjustable spring anchor post through a small shaft supported 
in ball bearings and mounted on the governor cover, the lower end is equip- 
ped with a lever in the outer end of which is provided a spherical headed 
screw which eng^es in a hole provided in the spool valve. The actual forces 
used to control the injector is by means of a ball crank which contacts the 
end of the hydraulic piston pivoted on a vertical shaft through the governor 
case and through hardened roller contacts to a short lever mounted on the 
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FIG. 41 — Removing Governor Assembfy 

end of the injector control shaft. The injector control lever with its roller 
contacts is carried between the return spring- plunger which is heavily spring 
loaded and forces this shaft to the stop position or through the bell crank 
back against the position taken by the hydraulic piston as a result of the 
movements of a spool valve controlled by the fiyball weights. The bell crank 
which carries this force is mounted on a vertical pin through the governor 
housing and may be removed by unscrewing the special bearing which carries 
a hex head from the lower side of the governor housing and driving up. 

The entire governor runs approximately half full of oil, that is, above the 
center line of the camshaft. This oil comes from the venting of and the leak- 
age from behind the hydratiHe piston back into the governor case and from 
there to the camshaft housing, where it joins the regular flow of oil to the 
engine crankcase. 

In re-assembling, the governor parts must fit freely but not sloppily. Use 

care to avoid any tight spots or binding on these parts as such a condition 
causes considerable over-run and failure to respond to the position determined 
by the flyballs. 

CAUTION: 

After having any part of this governor apart or disconnected care should 
be exercised that the engine does not run away in starting. This precaution 
may be taken by disconnecting 4 of the injectors or preferably by keeping 
hold of the hand control lever which can then be quickly swung to the upper 
or compression release position which vsriil stop the engine regardless of 
fuel injection. 

This governor is simple but because of the hydraulic Servo action and 
the required flow of oil to and from the various parts the simplicity is not 
immediately apparent. 
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OIL PUMP 




FIO. 42 — Crots Section of Oil Pump 



The Ittbe oil pump is motinted on the outside of the engine below the 

generator, and is driven by the three V-belts which also drive the generator, 
water pump and fan. If the belts break or fail for any reason the oil pump 
will stop, thereby dropping the oil pressure which causes the- hydraulic 
governor to shut down the engine. The pump is of the gear type, having a 
drive gear and one idler gear. Oil leaking past the gears is led back to the 
engine oil sump. There is also a leather seal to keep oil from leaking out 
along the shaft and to prevent dirt from entering the pump. The suction side 
of the oil pump is connected to the single oil pickup in the bottom of the 
sump. The! discharge from the pump is divided by the pressure regulatings 
valve, part going through the cooler and filters and then to the engine bear- 
ings, while the surplus is returned to the oil pump suction line. 



Repolriiig Oil fimip 

1. To remove pump from engine, first disconnect the inlet and outlet 
pipes at the nearest hose connection, then remove the four capscrews from 
the cap which holds the pump in place. Loosen fam belts and remove 
pump assembly. 

2. Remove capscrews from pump cover and screw in two of the cap- 
screws into the tapped holes provided which will remove the cover from its 
locating- dowels. 



3. Remove idler gear and needle bearings, also thrust washers. The 
idler shaft is pressed into the pump body and if worn should be replaced. Be 
sure new shaft is started square with face of pump body when pressed in. 
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4. To remove drive gear or examine bearings and seal, first pull off belt 
sheave, remove Woodruff key, then tap shaft assembly out. The seal can 
then be tapped out with a punch or rod from the inside of the pump body, 
after which the ball bearing can be removed in the same manner. 

5. The drive gear is held onto the shaft with a Woodruff key and a light 
press fit. If the gear or shaft are replaced, assembly of the gear on the shaft 
will be aided if the gear is dropped into hot water before pressing on. When 
removing the gear, press it off the short end of the shaft. 

6. The bronze bushing in the oil pump body and the one in the cover 
should be replaced if worn excessively. The bushing in the cover has an 
oil groove for its full length. This groove must register with another small 
groove in the face of the cover which leads to an oil channel in the cover 
and furnishes pressure lubrication to the bushing. The bushing in the pump 
body is grooved for only part of its length. The open end of the groove 
must face the gears in the pump. A connecting groove also leads from the 
open end of the groove in the bushing to an oil channel in the pump body to 
provide pressure lubrication. 

7. When assembling the pump, first press in the ball bearing, 'then drop 
in the thin oil slinger. Next press in the oil seal, with the wiping edge, of 
the seal facing in toward the gears. When pressing in this seal use a sleeve 
or piece of pipe about the same outside diameter as the seal to prevent 
deforming the seal. Next slip the spacer through the leather part of the 
seal and insert the shaft and gear assembly from the other side. Install the 
idler gear, being sure one thrust washer is on each end of the gear and 
one in the middle between the two sets of needle roller bearings. Be sure all 
needle bearings are in place. 

8. Install the cover with one thin gasket and tighten down the cap- 
screws. This should provide .004" to .008" end clearance on the gears and 
allow the pump shaft to rotate freely. If the dowels in the cover are removed 
insert the turned down end into the pump body. 

9. Replace the belt sheave and install the pump on the engine. The cap 
is dowelled to the oil pump body to locate the pump correctly. 
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FLYWHEEL, FLYWHEEL HOUSING AND BEVEL GEARS 




Fie. 43— iHtafllsg FlywW Oil $llafr 




FIG. 44 — Insfall/if Capservws to Hoid Sllnger la Fesltloji 
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FLYWHEEL. FLYWHEEL HOUSING AND BEVEL GEARS— (Cont'd) 

Flywheel and Rear Oil Seal 

There is an oil seal at the rear of the engine, consisting of two inter- 
locking parts. The slinger, or rotating part, is bolted to the flywheel hub, and 
the stationary, or other part of the seal, is bolted to the inside of the flywheel 
housing. These are circular interlocking rings, and in order to remove the 
flywheel, it is necessary to unbolt the stationary ring from the flywheel 
housing before the flywheel can be taken oflf. 




Removing Flywheel 

1. There are twelve capscrews with lock washers that bolt the stationary 
part of the seal to the flywheel housing, these capscrews and lock washers 
must be removed through the two holes in the face of the flywheel, before 
attempting to remove the flywheel. 

2. Lock the engine on top dead center by pushing the timing plunger 
into the hole in the flywheel. 

3. Remove the ten flywheel capscrews. 

4. Release the timing pin from the hole in the flywheel. 

5. Screw a eyebolt or stud into the upper hole in the flywheel face 
to facilitate handling. 

6. Screw two J^"-13 N.C. capscrews into the tapped holes near the 
center of the flywheel to force wheel off crankshaft hub. 
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FLYWHEEL. FLYWHEEL HOUSING AND IBVEL GEARS— fCoafdl 
ttplaetng Flywh««i 

1. In order to insure that 
the flywheel will always be 
mounted to the crankshaft in 
the proper relation, the holes in 
the flywbeel and crankshaft are 
not all symmetrical. When No. 
1 piston is on top dead center 
and the timing hole in the rim 
of the flywheel is at the top, 
the lowest capscrew hole will 
be found to be 1/16" closer to 
the center of the flywheel than 
the others. 

2. Before the flywheel is 
assembled to the crankshaft, an 

inspection of the circular gas- 
ket between the stationary cir- 
cular oil nhg and back of the 
flywheel housing should be 
made. If it is not in perfect 
condttion, it should be replaced 
to prevent oil leaking out of the 
bottom of the flywheel housing 
while running. 

3. After the ten capscrews 
FIG. 4«--l.s^a/H«^^H|jwJj«l and Gear ^^ve been firmly drawn up the 

twelve capscrews with wash- 
ers should be assembled, into the stationary oil ring that bolts to the crank- 
case, being careful not to drop lock washers down behind the wheel. 

Flywheel Housing 

1. Remove flywheel and starter. 

2. Drain engine oil and support rear of engine under oil sump. 

3. Remove all capscrews holding the housing to the crankcase, oil 
sump, and cylinder head, including the two capscrews inside the housing. 

4. Drive out the two dowel pins locating the flywheel housing with the 
crankcase. 

5. Remove the flywheel housing. 
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BEVEL GEAR ADJUSTMENT 




The piston of No. 1 cylinder 
should be placed on top dead center 
before the flywheel is removed and 
before the bevel gear is unmeshed 
from the bevel pinion. It should be 
remembered that the engine cannot 
be turned over after the bevel gear 
is unmeshed from the vebel pinion 
as the pistons will interfere with 
the heads of the open valves and 
the valve stems will be bent. 

The clearances between the teeth 
of the bevel gear and the bevel pin- 
ion should be .004" to .006" when 
the crankshaft is forced toward the 
front end of the eng^ine. The clear- 
ance should be checked with a feeler 
gauge between the teeth, and ad- 
justed by removing or adding thin 
brass shims between the hub of the 
gear and the flange of the crank- 
shaft. 





FIG. 47 — Installing Pinion Assembly 

The back of the tooth faces of the 
bevel gear pinion should be in line, or 
flush. When the original parts are 
being replaced there should be no 
change necessary in the adjustment of 
either the bevel pinion or gear. When 
a new gear and pinion are installed in 
the engine and it is necessary to adjust 
the pinion vertically, refer to Bevel 
Pinion Assembly for procedure. 

As it is necessary to check the clear^ 
ance between the teeth when the fly- 
wheel is off, spacers should be used 
on the capscrews to hold the gear 
tight against the shims. When the gear 
is put in place, make certain that the 
mesh of the teeth of the gear and pin- 
ion are in accordance with the mark- 
ings, also, that the 1/16^ off-center 
holes are in line. 

If the gear is tight on the crankshaft, 
screw two 3C 16 capscrews into 
the two tapped holes in the gear to 
force the gear off. 
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FIG. 48 — Method of Checking Cfearance 
Between Beve/ Gear and Bevel Plaice. 
(Mo4« that crankihaft is forced toward 
front of engine.! 
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BEVEL PINION ASSEMBLY 
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1. Remove camshaft housing, cylinder head, flywheel, bevel gear and 

flywheel housing. 

2. Remove four capscrews holding the bevel pinion bearing cage to 
the crankcase. 

3. Remove cotter pin 

and nut on end of pinion 
shaft, and take particular 
care to note markings on the 
end of bevel pinion shaft and 
the end of the coupling to 
assure assembling- in exactly 
the same position. 

4. Pull coupling from 
shaft with the special puller 
furnished in the tool kit. 

5. Between the bronze 
thrust washers, one of which 
bears against the bevel pin- 
ion on the lower end and the 
coupling on the-upper end is 
a stack of shims. These 
sliinis pernjit adjustment of 
the necessary clearances and 
vertical position of the bevel 
pinion by removing shims 
from one end and adding 

them to the opposite end, the pinion is either raised or lowered. By removing 
thin shims the adjustment of the play between the pinion shaft and the 
thrust bearings should be maintained at from .004" to .006" when the 
coupling is pulled down tightly into place. The shims are made in different 
thicknesses to make it easier to properly adjust this clearance. 

6. When placing coupling on pinion shaft, select the proper spline 
so that timing marks will line up. 

7. When replacing the assembly in the crankcase, draw down all four 
capscrews evenly, being certain that the pinion shaft will spin freely in its 
bearings after the final tightening. 
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m. SI— iMfoffoflM mf Camtkaff Hoatiig AttmmUf 

RmnoviBf Camthafl HoHsIng 

1. Remove valve covers on top of engine and remove injectors. 

2. Remove camshaft drive cover and ball bearing on top of worm 
.at rear of engine. 

3. Remove radiator braces and all cap nuts and copper gaskets on top 
of camshaft housing. 

4. Unhook the two springs attached to the controls at the rear of 
the engine. 

5. Clamp the lifting straps furnished in the tool kit to the top wall 

of the camshaft housing at the two center cylinders. Then connect the top 
straps with the longer strap containing the U-boIt, using the capscrew 
furnished in the top lifting strap. Raise the camshaft housing with a small 
chain hoist or block and tackle, making sure it is kept level until the worm 
gears are unmeshed. 
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CAMSHAFT HOUSING ASSEMBLY AND WORM GEARS— .f Confdl 



Do not use rope or chain to lift camshaft housing as it is likely to bend 
governor fuel control cross bars. 

Valve Timing Wlien Replacing Camshaff Housing 

1. Clean the top surface of the cylinder head and the bottom surface 
of the camshaft housing and replace the camshaft housing gasket. Use only 
one gasket. Lock engine on top dead center by pressing down Timing 
plunger on top of flywheel housing while engine is very slowly turned by 
hand, until plunger slips into hole in flywheel rim. Turn engine from flywheel 
end or use screw driver through starter hole cover on exhaust side of engine 
to turn ring gear. 

2. Rotate camshafts in housing until timing marks on camshafts line 
up with the center of the lower inside capscrew that holds the thrust collar 
in place. (Timing marks on the camshafts are found toward the rear of 
the engine right next to the camshaft thrust collars through opening of 
No. 6 valve cover.) 

3. Carefully lower housing, keeping it level at all times, and at the 
same time check the rocker arms to see that they are held up in their correct 
position and do not drop down and interefere. 

4. Thread the bronze worm gears onto the worm and lower housing 
into position. 

5. Be sure the dowel locating the camshaft housing on the cylinder 
head at the front of the engine is in place in the cylinder head, and a.lso 
that the camshaft housing locates correctly on the worm bearing cage at 
the rear of the engine. 

6. Pull the camshaft housing down into place with four cap nuts and 
check to see that the timing marks on the camshaft and on top of the 
camshaft thrust collars now line up with the engine locked on top dead center. 
If marks line up properly, replace copper gaskets on studs, using only perfect 
gaskets and draw camshaft housing down against the cylinder head. These 
gaskets seal against engine oil pressure, so must always be replaced in 
perfect condition. 

7. Replace springs on control set at rear of engine. Replace worm ball 
bearing and worm drive cover and tighten down into place. * Engine should 
not be started with this off. Release timing plunger from flywheel by pulling 
up until it snaps into the out position. Replace and draw down into position 
all injectors except one. 

8. Set valve clearance .012" to .015", starting on the cylinder without 
the injector. See "Valve Adjustment" Section. 

installing Rocker Arms 

1. Remove control set, governor, and injectors. 

2. Lift camshaft housing and block up as high as possible without 
unmeshing worm gears with worm. ^ 



CAUTION: 
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Installing Rocker Arms — f Cont'd) 

3. Remove pipe plug from end of rocker arm shaft on side opposite 
governor. 

4. Remove two rocker shaft locating screws found on the outside of 
camshaft housing toward the rear end and lower side of housing. 

5. Screw a piece of standard pipe with suitable handle into end of 
rocker arm shaft and pull out shaft (if pipe is not strong enough cut a pipe 
thread on a piece of 11/16" bar stock.) 

6. When rocker arm shaft is put back in, see that arms and springs 
are in their proper place, and locate shafts so that hole will line up with end 
of locking screw. Install shaft in same location from which it was taken. 
Replace pipe plug in end of the rocker arm shaft on side opposite governor. 
The shaft on the governor side is left open. 

7. Replace control set and governor and make all necessary connections 
of tubing, wires and throttle control. 

8. Readjust valve clearance as explained under "Valve Adjustment." 

Installing Camshaft Worm Gears 

The worm gears on the end of the camshafts are composed of bronze 
cast into a steel hub, and are held on the camshaft with a taper fit and 
Woodruff key. The engine is first timed as explained below, then a keyway 
is cut in the gear hub in the correct location, using a special keyway cutter, 
obtained from the manufacturer. The following tools should be on hand 
when the job is started : 



A. Bevel protractor and straight edge. 

B. Fixture or bar with shaft in one end and hole in the other end to 
be clamped to front end of camshaft to permit camshaft to be 
moved endwise without turning. 

C. Rocker arm shaft puller — a piece of pipe, threaded on one 
end and with a suitable handle. 

D. A flat washer outside diameter, 34" thick, with a 25/32" 
hole, to be used to hold the gear on the camshaft when locating 
the keyway. Another flat washer 1J4" outside diameter, 
thick, and with a 25/32" hole to use in place of a lock washer on 
the capscrew when pulling the gear onto the camshaft. A 
heavy piece of bar stock 3"" outside diameter, 1" thick or more, 
and with a 2-5/16" counterbore 9/16" deep, to be used to drive 
the gear into place on the camshaft. 

E. A gear puller consisting of a bar 1" thick with a large enough 
hole in the center so it may be slipped over the camshaft, 
behind the gear, and with holes in either end spaced to clear 
the outside diameter of the gear; another bar 1" thick with 
holes spaced in its outer end to line up with the two holes in 
the other bar ; two %" bolts with long S.A.E. threads and "some 
cylindrical spacers to be placed between the outer bar and the 
end of the camshaft. 

F. Keyway cutter obtainable from the Manufacturer or Dealer, 




Original from 
UNIVERSITY OF CALIFORNIA 



MAONTEHANCE SECTION 



65 



CAMSHAFT HOUSING ASSIMILY AND WORM OEARS^rCMfdJ 
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1. Remove governor and con- 
trol set. Lift camshaft housing and 
block up high enough so that the 
worm gears are out of mesh with 
the worm. 

2. Remove plug from rear end 
of rocker arm shaft, remove two 
rocket shaft locating screws from 
outside of camshaft housing (one 
from each side). Pull rocker arm 
shafts with puller. 

3. Remove capscrews from 
spHt camshaft thrust collars and 
keep halves tied together. 

4. Remove camshafts from 
housing. 

5. Pull oflf worm gears with 
puller or suitable press. Do not in- 
terchange inlet and exhaust cam- 
shafts. 

6. Slip camshafts back into 
housing and lower camshaft hous- 
ing on to cylinder head. Be sure 
camshaft housing gasket is in place. 
Hold down camshaft housing with 
a few cap nuts. 

7. Locate engine on top dead 
center by use of tlic timing plunger 
in the flywheel housing. 

8. Attach the camshaft hold- 
ing fixture to the front end of the camshaft by use of a capscrew in the end 
of the camshaft. Leave the capscrew slightly loose so that the camshaft may 
be turned. 

9. Turn the camshaft until the flat portion of the fuel injector cam on 
No. 1 cylinder (Farthest from the flywheel) faces upward and toward the 
center line of the engine, Then with a gauge, or bevel protractor and straight 
edge, set this flat cam surface to make an angle of 25° with the top surface 
of the camshaft housing as indicated in illustration. Lock the camshaft hold- 
ing fixture securely and then recheck the angle. The end of the steel scale 
should rest squardy on the flat of the cam. 




FIG. 52 — Speclo/ Too/ Used io Cuf Key way 
In lYorm Gears. (This can be done with any 
Ml^hi wf Mttiifl « lwyway.1 
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FIG. 53 — CAeeUag la}acfor Cam Aagl» wUk Protractor aad Square Bar 

NOTE: The bevel protractor should be set at 65° when «hecking' the 
angle of the injection cam with the end of the scale of the protractor to get 
25° between the face of the cam and the top surface of the camshaft housing'. 
If one camshaft gear only is replaced, set the angle the same as the opposite 
camshaft. 

10. Next slip the worm gear onto the tapered end of the camshaft and 
in mesh with the worm. Hold the gear loosely on the shaft with the bolt from 
the end of the camshaft, and a fiat washer (2^" outside diameter, ^4" thick, 
§f" hole in the center). Then adjust the position of the camshaft and gear 
until the bronze gear and steel worm mesh correctly. With gears meshed 
correctly, there should be a gap of yV" from the rear camshaft bearing to 
the worm gear. When this position is found, tighten the capscrew sufficiently 
to keep the gear from moving on tlie camshaft. Then check to see if the hold- 
ing fixture on the opposite end of the camshaft is resting on top of the cam- 
shaft housing, and recheck to make sure the gears are meshing correctly. 
Now carefully remove the capscrew and washer that holds the gear in place, 
and mark the keyway location on the worm gear, using the marking tool 
furnished with the keyway cutter. 
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f 16. S4 — Prep«r f ■ Mlor e«» 4afl*f 

11. Remove marked gear and 
cut keyway with special keyway 
cutter mottnted at side of the cam- 
shaft housing or held in a bench 
vise. Remove two capscrews from 
the end of the cutter opposite the 
handle and insert the gear on the 
tapered end, carefully lining up the 
keyway marking to insure cutting 
the keyway in the right place. 
Back off the feed nut on the cutter 
until the cuttiiigf tool will pass 
through the gear, then gradually 
advance the feed until the tool 
starts cutting^. Note and record the 
reading on the graduated scale. 
Start cutting the keyway with the 
handle toward the gear. Then ad- 
vance the feed nut about half turii, 
and pull the handle back to make a 
cut. Use cutting oil on the cutter, 
FIG. 55-Cu»/ng Keyway In Worm Gear ^nd remove the chip from the tool 
after each cut. Always slide the tool back through the gear before advancing 
the feed nut, or the cutting edge of the tool will be ruined. Continue cutting 
until the feed nut has advanced 42 graduations from the starting point Which 
you pfevip«ftly recorded. ^ , r 
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Installing Camshaft Worm Gears — (Cont'd J 

12. Try the Woodruff key in the keyway in the gear and if it will not 
enter, cut it down with emery cloth until it will slide in the keyway. The 
key should fit tight in the camshaft. 

13. Remove the camshaft from the engine and hold it in a vise equip- 
ped with copper jaws to prevent damaging the shaft when installing the gear. 
If the gear is placed in boiHng water for a few minutes, the assembly will be 
easier. Place the gear on the camshaft and pull it into place with the flange 
and capscrew used to hold the gear onto the camshaft, first being sure to 
place a plain flat washer under the head of the capscrew, and coat the threads 
with white lead. Pull up on the capscrew until it is tight, then support the 
camshaft upright on a solid piece of wood. Place on top of the gear a heavy 
piece of steel with a counterbore to clear the inner ring of the flange and 
capscrew, and use a hammer to drive the gear into place against the shoulder 
on the camshaft. Again tighten the screw and alternate tightening and pound- 
ing until the gear is in place against the shoulder. Use a thin feeler gauge to 
make sure the gear is in place. Remove the plain washer from under the head 
of the capscrew and replace with a lockwasher. 

14. Replace camshafts, camshaft thrust collars, rocker arms, rocker 
arm shafts, rocker shaft locating screws, and pipe plug in the end of the 
rocker arm shaft on the control set side. 

When the rocker arm shafts are installed, see that they are put back 
in the same location from which they were taken, and so that the small oil 
holes drilled into the shafts register with the holes drilled into the bearings 
of the camshafts, and that the large oil hole near the end of the shaft registers 
with the oil hole in the rear support of the rocker arm shaft. It should be 
remembered that the path of the oil is from the rear support of the rocker 
arm shaft, through the hollow rocker arm shaft, through small holes in the 
rocker arm shaft to drilled holes leading to the camshaft bearings. When 
the engine is first started, see that oil is delivered to the cams. 

Worm Assembly 

The steel worm that meshes with the bronze camshaft gears is sup- 
ported in a steel bearing cage pressed into the rear end of the cylinder head. 
Two double row ball bearings are located in the steel cage and a single row 
ball bearing in the cover plate on top of the camshaft housing. Remove the 
cover plate to inspect the top bearing, then put the control lever in the stop 
position and turn over the engine on Diesel compression with the startef. 
Worn bearings in the cage, a loose cage, or a loose nut on the end of the 
worm will be indicated by the worm jumping up and down. To repair pro- 
ceed as follows: 

1. Remove camshaft housing and cylinder head. 

2. Remove the cotter pin and take off the nut from the end of the worm 
shaft. To keep the worm from turning while removing the nut, clamp the 
worm between two pieces of wood or suitable soft jaws which will not mar 
the worm, or use two wrenches to hold the tangs at the end of the splined 
coupling. Note the markings on the end of the worm shaft and end of splined 
coupling, as the coupling must be replaced on the shaft in the identical posi- 
tion from which it was removed. 
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FIO. S t Cr »tt SwffiNi •! Wwm AnwmUf 

3. Pull coupling from end of shaft with puller furnished in the tool kit. 

Press worm sliaft out of bearings. If press is not available, carefully drive 
out worm using a small hammer to prevent damaging the bearings. Hold a 
piece of soft material on the end of the shaft to prevent damaging the threads, 

4. Remove the large nut from the top of the worm bearing cage, first 

being sure to remove the j%" lock screw. 

5. Remove the oil line leading to the worm bearing cage at rear end of 
cylinder head, then remove screw which locates worm bearing cage. The two 
double row bearings and two bearing spacers may now be removed through 
the top of the cage. 

6. The double row ball bearings are specially selected, and should be 

replaced only with bearings obtained from the manufacturer. When assem- 
bling the bearings in the housing, be sure that the faces on which the name 
is stamped are placed next to the two bearing spacers. If in an emergency 
it is necessary to use bearings other than those supplied by the manufacturer, 
check to make sure the faces of the inner and outer race on the side next 
to the spacers line up exactly. Lay a scale or straight edge across the inner 
and outer races to check. Screw the large retaining nut down securely and 
lock it in place with the i^V" lock screw. Make sure the hole in the outer 
spacer lines up with the hole in the steel bearing cage. Try turning the inner 
races of the bearings to make sure they turn free after tightening the nut. 

7. Press the steel worm shaft through the bearings, and assemble the 
splined coupling on the end of the shaft, taking care to see that the mark- 
ings register as before disassembling. 

8. Replace the worm bearing cage locking screw and the oil line at- 
tached to the screw. The ball bearing on top of the worm fits snugly, but 
can be pushed onto the worm by hand. 

NOTE : If a new steel worm is installed it is advisable to install new bronze 
worm gears at the same time. If, however, the old bronze gears are used, 
it will be necessary to retime the engine. Usually it is necessary to remove 
the bronze worm gears and retime the camshafts. See "Installing Camshaft 
Worm Gears." 
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ON CYLINDER HEAD 

Removing Cylinder Head 

1. Remove camshaft housing. 

2. Remove air inlet manifold and exliaust manifolds to facilitate 
handling. 

3. Remove all outside tubing connections and wiring interfering with 
removing the head. 

4. Remove thermostat housing at front of head. 

5. Remove all tie bolt nuts and cylinder head stud nuts from the top 
of the cylinder head, also the two capscrews from underneath the cylinder 
head at the top of the flywheel housing. It is not necessary to remove the 
tappet guides and the nuts that retain them, nor the connecting tubing on 
top of the cylinder head to take the cylinder head off. 




FIG. 57 — Initalling Cylinder Head >1ssemb/y 

6. To lift head, place lifting strap with U-bolt cross-wise of hea4 
over the rear pair of the four long studs at the center of the head, and hook 
small chain hoist or block and tackle over U-bolt. 

7. Remove the cylinder head gasket, wipe clean, and lay flat or hang 
up until ready for use again. Keep gasket dry at all times. 
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Replacing Cylinder Head 

1. Clean all surfaces on top of engine block carefully and apply some 
No. 2 Permatex at the outer edges of the joint between the bell-housing and 
the engine block. 

2. Clean the head gasket and replace exactly as it was before being 
taken off. 

3. Lift the head on to engine and lower carefully. Turn worm so that 
tang of coupling will enter slot as head is being lowered. This coupling can 
be put together in either position. 

4. Tighten all cylinder head nuts on tie bolts and cylinder head studs 
securely as they cannot be drawn down after camshaft housing is in place. 

Valve Adjustment 

The Murphy Diesel engine has four valves per cylinder, which are oper- 
ated by over-head camshafts. The operations of checking clearances and 
adjusting each 1000 hours are easy, on account of the unusual accessibility. 

To adjust valve clearances, remove only the injector from the cylinder 
on which the valves are to be adjusted, as explained under "Injectors." 
Turn the engine so that the high point or nose of the cams points up, away 
from the valves that are to be adjusted. Set the control lever in the Diesel 
running position. Loosen the lock nut, and with a screw driver adjust the 
clearance between cam and rocker arm from .012 to 015 inches, and securely 
tighten the lock nut. Use feeler gauges furnished in the tool kit. The clear- 
ance should again be checked, after tightening the lock nut. Adjust all the 
valves of one cylinder, replacing the injector before proceeding with the 
next cylinder. • 

When the valves are adjusted, it is highly important that only the injec- 
tor be removed from the cylinder on which the valves are to be adjusted, 
and all other injectors tightened down. If an attempt is made to adjust the 
valves with all the injectors out, when they are replaced and tightened down, 
the valve clearance will be reduced below the minimum for proper opera- ' 
tion because of the force of the heavy springs in the injectors seating the 
camshaft in its bearings. 

The control lever must be placed in the Diesel operating position when 
checking clearance and adjusting valves, as the intake valves are held off 
their seats when the lever is located in the upper position to relieve the high 
compression for easy turning, and must be returned to the Diesel running 
position when checking clearance and adjusting valves. 

Grinding Valves 

It is seldom, if ever, necessary to grind the valves except at the time 
the engine receives a major overhaul, because of the high amount of alloy 
in the steel from which the valves and valve seat inserts are made, the seats 
will show a spotted appearance which indicates good seating and that the 
valves are holding properly. These spots are not pits as indicated in other 
.valves and do no harm. 



Digitized by 



Gougle 



Origiral from 
UNIVERSITY OF CALIFORNIA 



72 



MAINTENANCE SECTION 



CYLINDER HEAD. VALVES. AND INJECTOR TUBING 
ON CYLINDER HEAD—fConfffJ 



Grinding Valves—fCont'di 



1. Remove camshaft housing and cylinder head. 

2. Remove fuel tubing and tappet guide assemblies from the cylinder 
head. Note markings on tappet guides as they must be replaced in the same 
position and order as removed. Lay cylinder head on its side. 

3. To compress valve springs so that valve spring keepers may be re- 
moved, use the two cast iron plates and long bolt furnished in the tool kit. 
Place plain plate on heads of four valves and notched plate on top of the 
valve spring seats, and draw together with bolt to compress springs. 

4. Mark valves so they may be replaced exactly as removed. The 
exhaust valves have thick heads and the inlet valves have thinner heads. 
Take care to see that valves are replaced in their correct position. 

5. Clean carbon from valves, valve guides and inside of ports. 

6. If ridge appears on face of valve and valve seat, remove ridge on 
valve by refacing and reseat valve insert with suitable cutter. 

7. A fine grinding compound and the grinding tool found in the tool 
kit should be used when grinding valves. Place a light spring on the valve 
stem under the head to unseat valve during grinding operation, rotating 
valve only a short arc at a time. 

8. Wash all parts thoroughly and apply a small amount of light oil 
to the valve stems before inserting into the guides. Always replace the wire 
snap ring retainers to prevent the valves from falling into the cylinders 
in case of valve spring breakage. When assembling the locks, be sure they 
seat properly around the valve stems and in the spring washers. Assemble 
tappet guides and fuel tubing to cylinder head, making sure tappet guides 
are in the same position and order as when removed. Check tubing and con- 
nections for leaks as described under "Testing for Fuel Leaks of Injector 
Connections and Tubing on Cylinder Head." 

9. Replace cylinder head and camshaft housing. 

10. Adjust valve clearance from .012 to .015 inches as previously explained. 
After a few hours of operation, tighten up nuts on top of camshaft housing 
and recheck valves for clearance. 
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1. Connecting rod bearing 
shells are interchangeable and re- 
quire no fitting. To inspect, remove 
air cleaner oil cup and hand hole 
covers from both sides of crankcase, 
including generator bracket. 

2. Turn engine until connect- 
ing rod nut is near the center of 
the handhole. Remove nut, then 
turn engine ttntil the other nut can 
be reached from hand-hole on oppo- 
site side. (Do not partially remove 
one nut and turn the engine, as the 
nut will hit the cylinder liner.) 

3. Tap lightly on top of con- 
necting rod bolts to looseti the cap» 
from the dowel pins. Pry connect- 
ing rod up and remove upper shell. 
When top side of crankshaft jour- 
nal is set approximately level with 
lower edge of hand-hole, the con- 
necting rod cap can be easily re- 
moved from the crankcase. 

Replacing Rod Bearings 

1. Clean oil holes in crank- 
shaft and connecting rod. 

2. In replacing shells, see that 
PROJECTION ON EDGE OF 
SHELLS FITS INTO RECESS 
IN ROD AND CAP. Apply film of 
oil before replacing cap. 

3. Replace cap and tighten connecting rod nuts. The dowels in the 

cap are offset to prevent incorrect assembly. To insure the correct amount 
of tightening, draw up nuts snug until sure cap is seated squarely and in 
place, then tighten from 1 to IJ/^ flats on the nut. Do not tighten more than 
Ij^ flats. Pull up nuts slightly past the cotter pin hole, then back off to 
line up with cotter pin holes. Use new cotter pins. 

4. A check to see if the bearing is correctly assembled can be made by 
testing the end play of the rod on the crankshaft by hand. The rod should 
move perfectly free, if assembled correctly. 




WARNING 

A minimtim clearance of .006^' is absolutely necessary. A closer fit may 
ruin the crankshaft. NEVER file bearing cap, connecting rod or bearing 
shells. Replace with new bearing shells if worn or damaged. 
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Markings on Pttfens and Rods 

Pistons are numbered on top for each individual cylinder, and No. 1 
should be placed in the cylinder nex± to the radiator. The piston should 
be assembled in the engine with the number toward the radiator. The con- 
necting rod and cap are stamped with matching numbers which also serve 
as position numbers in the engine. The connecting rod should be assembled 
on the crankshaft in the proper order, or with No. 1 starting at the radiator 
end with the numbers on the left side of the engine when viewed from the 
flywheel end. When assembling the connecting rod to the piston with the 
number on the piston to the left, the numbers on the rods should be up. 



Removing Pistons and Rods 

1. Remove camshaft housing, 

2. Remove cylinder head and gasket. 

3. Scrape carbon from cylinder liner between upper edge of ring travel 
and top of liner. 

'4. Refiiiove connecting rod bearing eap and turn crankshaft until piston 
is up. Pry connecting rod up, taking care not to let it drop back on the crank. 

5. Remove piston pin retainer springs and slip out piston piti. 

6. Remove piston rings and clean all ring grooves and open all oil 
drain holes. Be certain that the new rings all fit freely in the ring grooves^ 
and that they have .0lS"-.020" end clearance when placed in the cylinder. 

7. When replacing the piston on the rods make certain the piston" 

pin retainers have sufiRcient tension to hold tight in the grooves of the piston. 
Replace with new retainers if old ones are worn or have lost their tension. 
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CONNECTING RODS. PISTONS. AND CYLINDER LINERS— (Ceafdl 

Replacing Pistons and Rods 

1. First read paragraph 
on "Replacing Rod Bear- 
ings." 

2. Turn engine until 
top of Crankshaft Journal 

is just about even with the 
bottom of the hand-hole in 
the crankcase. 

3. Clean the cylinder 
liner inside, and piston, 
and coat both with oil. 

4. Turn the piston r'm^s 
so that the gaps do not 
line up. 

5. Compress the rings 
with a compressor or band 
made from sheet stock, 
and carefully work the 
piston into the cylinder 
from the top, taking care 
not to break the rings, 

6. Hold the connecting 
rod from the crankshaft 
journal until the upper 
bearing shell is located in 
the rod, with the projec- 
tion on the edge of shell 
located into the milled 
grooves of the rod, before 
lowering into place. 

7. Properly locate the 
lower bearing shell tn the cap and coat with oil before placing the cap in 
position. 

8. After the nuts have been drawn up as explained under "Replacing 
Rod Bearings," lock in place with new cotter pins. 

HiIms aid Rings 

The oil-cooled pistons have a solid head which is cooled by a spray of 

oil from a nozzle attached to the top of the connecting rod. When the piston 
is removed from the rod, check the spray holes in the nozzle and the long 
drilled hole in the connecting rod to see that all holes are open. Remove any 
carbon accumulation that may be found inside of the piston where the oil 
spray strikes. Check the cooling nozzle to see that it is screwed into the 
rod tight. 

The oil cooled pistons will give very little trouble from stuck rings, 
but under some conditions, usually where an inferior lubricating oil has 
been used, the rings may become stuck tight in their grooves. This condi- 
tion is evidenced by an excessive amount of smoke coming from the crank- 
case breather. Do not run an engine in this condition as the pistons and liners 
may become scored. Replace the piston rings and check with the factory 
concerning a suitable oil. 
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When installing new rings first clean all carbon from the ring grooves. 
The correct piston ring end clearance when tried in a new liner or at the 
bottom of a used liner is .015" to .020". RINGS WITH A NOTCH ON THE 
INSIDE DIAMETER MUST BE INSTALLED WITH THE NOTCH 
FACING UP TOWARD THE TOP OF THE PISTON. 



Cyliiider Lfaiers 




The cylinder liners are made 
from a high alloy, close grained, 
hard iron. The flange on the top of 
the liner seats into the counterbore 
on the top of the crankcase, making 
metal to metal contact, and these 
surfaces must be absolutely clean 
at the time of assembly. At the low- 
er end of the liner, water is sealed 
from leaking into the crankcase 
from the water jacket by two' rub- 
ber sealing rings located in grooves 
around the outside of the liner. The 
outside of the rubber ring should he 
given a liberal coating of soap and 
water at the time of assembly. New 
rubber seal rings should always be 
installed before a liner is pushed 
into the crankcase. 

When a liner is to be removed, 
take off the camshaft housing, cyl- 
inder head, and remove the pistons 
and connecting rods. If a suitable 
liner puller is not available, insert 
a clean piece of 2" x 4" wood in 
either crankcase hand-hole, and pry 
the liner up. 
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MAIN BEARINGS AND CRANKSHAFT 



Crankshaft Main Bearings 

The main bearing shells are composed of an alloy of copper and lead 
securely bonded to a steel back. They are sized with extreme accuracy, and 
are directly replaceable or interchangeable without fitting. They bear against 
a file hard crankshaft journal. The combination of the copper-lead bearing 
and a very hard crankshaft journal results in long life without adjustment 
being required. About the only failure possible would be the burning out 

of a single bearing directly 
traceable to stopping up of 
the oil passage to the beat' 
ing, or ruining the bearings 
through use of a CORRO- 
SIVE LUBRICATING 
OIL. 

Oil is fed to the main 

bearings through cross 
channels drilled into the 
main distributing gfallefy, 
terminating in the tie bolt 
holes. The grooving in the 
main bearing cap breaks in- 
to the tied bolt holes, there- 
by providing a channel for 
the oil to be delivered to the 
crankshaft from the under 
side of the lower bearing 
shell. Both upper and lower 
shells have grooving on the 
inside and holes through 
the grooves for the purpose 
of interchangeability. If the 
engine is operated with the 
lubricating oil filters out of 
place, or out of the engine, sludge containing dirt or carbon will accumulate 
in these passages, eventually burning out a bearing. Oil passages, both in the 
crankshaft and crankcase, should be inspected to see if they are open, and 
blown out with air or oil under pressure whenever a bearing is replaced on 
account of failure. 

Bearing caps are all located in the craidccase with dowel pins to assuire 
proper alignment and replacement when removed. 




FIG. 62 — Installing Main Bearing Shells 
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FIG. 63—Cb»cklag End Play fa 
Tkmt BMrlag 



1. To inspect a main bearing shell, 
drain oil and lower oil sump. 

2. Remove the bearing cap in ques- 
tion." 

3. If upper shell is to be removed, 
push up on left edge of the shell and rotate 
the crankshaft in a counter-clockwise di- 
rection when viewed from the front of the 
engine. To remove the upper shell of the 
rear main bearing, make a brass plug to 
fit in the crankshaft oil hole. This plug 
should project out far enough to contact 
the bearing shell but just miss the bore in 
the crankcase in which the bearing seats. 
Turn the crankshaft counter-clockwise to 
force out the bearing shtU. 

4. To replace an upper shell in the 

crankcase, reverse the procedure given 
above. Clean all crankshaft oil holes and 
the space around the tie bolts through 
which the oil is delivered to the bearing. 
Rotate the crankshaft clockwise when 
viewed from the front of the engine to as- 
sist working the shell into position. MAKE 
CERTAIN THAT THE LOCATING 
PROJECTION ON THE EDGE OF 
THE SHELL FITS INTO THE MILL- 
ED RECESS IN THE CRANKCASE. 



WARNING: 



All bearings must be clean and well oiled before assembled. A minimum 
clearance of ,008" on all main bearings is absolutely necessary. A closer fit 
may ruin the crankshaft. NEVER file the bearing caps or shells for adjust- 
ment. Replace the new interchangeable shells, if any change is necessary. 

5. To definitely check the clearance of a bearing, lay around in the 
lower bearing shell a piece of tin foil cut %" wide and rolled up into a 
diameter of about iV". s^nd pull up bearing cap against crankcase to flatten 
rolled up tin foil. Remove cap and flattened tin foil and measure thickness 
with micrometers. The reading should be at least .008". When installing 
a new main bearing shell, measure the clearance between the flange of the 
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MAIN BEARINGS AND CRANKSHAFT— fCojiftf I 
Removing and Replacing Main Bearing Siiells — fConf'dJ 

shell and cheek of the crank- 
shaft with a feeler gauge 
to see that there is from 
.006^ to .009" clearance. 

6. If the front bearing is 
to be removed it is neces- 
sary to take out the inner 
row of capscrews which 
hold the front support cast- 
ing onto the engine. Support 
the engine at the front end 
by placing a bar between 
the crankcase and oil sump 
and blocking up both ends 
of the bar. 

7. If any of the dowel 
pins stick in the caps, drive 
them out and drive them 
into the crankcase. 

8. If the cork seals on 
FIG. 64— Cbwking R^r Malm (Thrust) Bearing Before ^i^g f^-Q^t or rear of the 

f..foHf.ff f. f.,i.« ^^^^ ^^^^^^^ 

oflF, new ones should be 
substituted. If the old ones 
are in usable cdndition, 
give them a liberal coating 
of No. 2 Permatex particu- 
larly at the ends of the 
cork in the corners. If new 
cork seals are required at 
the end of the sump, se- 
sure a 7",," x strip of 
cork for the front and a 
X strip for the 
rear. In order to cut them 
to the riglit length, lay the 
cork strip around the low- 
er edge of tlie front and 
rear main bearing caps to 
arrive at the correct meas- 
urement. The strips of cork 
should be slightly longer 
than the measurement in- 
dicates so they will fill the 
comers and prevent leaks 
at these points. Attach the 
seals to the lower edge of 
the bearing caps by stick- 
ing them in place with 
tacky shellac. 

9. With the aid of four long bolts with long threads, draw the sump 
up evenly and watch to see that the end cork seals stay in place and are 
not torn. 




FIG. 65 — iMialllng Front iuqlae Support aid Oil Sool 
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Crankshaft Front Oil Seal 

A leather type seal prevents oil from leaking out along the front end 
of the crankshaft. This seal is pressed into the front support casting and 
rides on the hub of the crankshaft pulley. 

To install a new seal remove the radiator and crankshaft pulley. Then 
split the old seal with a chisel to remove. Coat the outside of the new seal 
with Permatex No. 2 and install with the wiping edge of the leather seal 
pointing toward the engine. Use a hollow tube or piece of pipe with an out- 
side diameter slightly smaller than the outside of the seal when driving 
in a new seal. 

Crankshaft Replacement 

1. Remove air cleaner, injectors, radiator, flywheel and filters. 

2. Unscrew connecting rod nuts a turn or two. 

3. Turn engine upside down with camshaft housing resting on wood 
blocking. 

4i Remove all parts on the front end and rear end of the crankshaft, 
including flywheel housing and bevel gear. 

5. Unbolt oil sump. 

6. Take off the connecting rod bearing caps and push the pistons down 
into the ends of the cylinders. 

7. Pry the main bearing caps up with a small bar placed on the side 
of the cap and remove the crankshaft. 

8. Turn the pinion shaft so that the marks on the camshafts line up 
with the marks on the camshaft thrust collars. 

9. After the crankshaft has been put in place, assemble the rear main 
bearing cap and check to see that there is at least .006" end play. 

10. With the engine inverted, the lower main and connecting rod bear- 
ing shells will have a tendency to drop out of the caps when being put into 
place. Do not lay the shell on the crankshaft and then try to install the cap 
as the locating projection on the shell is not likely to enter into the milled 
slot in the cap. The correct method is to coat the cap with a heavy oil to 
hold the shell in place when the cap is carefully placed over the studs. The 
caps should be drawn down evenly with nuts, checking occasionally to see 
that the shell is still in place in the cap. Do not drive on the caps as the 
shells will fall out and necessitates removing the caps. After the main bearings 
are in place, but before the connecting rod bearings are installed, see that 
the crankshaft is perfectly free and can be turned easily by hand. Crank- 
shaft main bearings must have a minimum clearance of .008" and the crank- 
shaft a minimum end play of .004". Read "Removing and Replacing Main 
Bearing Shells," this section and "Replacing Rod Bearings" Section. 

11. Replace flywheel housing. Assemble the bevel gear and flywheel 
with crankshaft as outlined under "Bevel Gear Adjustment," before the con- 
necting rods are attached to the crankshaft. Check the location of the bevel 
gear on the crankshaft by inserting a flywheel capscrew in the offset hole of 
the bevel gear and crankshaft flange, and at the same time see that the teeth 
on the crankshaft gear and pinion gear are in mesh in accordance with the 
markings on the ends of the teeth, to assure correct timing of the valves. 

12. Replace the front engine support, and other parts on front end of 
crankshaft. 

13. When replacing oil sump, be careful to avoid damaging the cork oil 
seals at the front and rear of sump. Use Permatex No. 2 where the oil sump 
gaskets touch these cork strips. 

14. Turn engine right side up and complete assembly. 
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SUPERCHARGER 



The supercharger on the right hand forward side of the engine is driven 
by 5 "B" section belts. The blower proper is mounted on an air intake hous- 
ing casting which in turn is mounted on adapter plate replacing the two 
handhole covers for cylinders 1 and 2. Large studs are carried in this adapter 
plate and by means of nuts inside and outside of this receiver casting the 
supercharger unit is moved to and from the crankshaft to take care of belt 
adjustment. 

The normal flow of the air is from the air cleaner through the appropriate 
piping and hose connections through the air receiver, then out through the 
blower and from there to the intake manifold. 

The blower proper consists of two three lobe rotors which are held in 
correct timing relationship with each other by means of gears attached to 
these shafts on the drive end of the unit. The rotors are supported on the 
idle end by means of roller bearings which are packed in grease and which 
will require infrequent replacement of this lubricant. On the drive end, the 
lubrication is by means of engine oil poured in the small breather cover on 
the top of the unit, until the amount of oil in this gear case leaves an over- 
flow plug or cock which is located on the lower side of the housing. Little 
oil is required, but the small amount which is, is very necessary as these gears 
and bearings turn at rather high speeds. Little servicing can be done with 
these outside of the replacement of bearings or gears (See Figure 31). 

If dust is permitted to pass through these with the very small clearances 
between the aluminum rotors and the iron housing, gauling and complete 
destruction of the unit usually results. 

The roller bearings supporting the idle end of these shafts are accessible 
through the bearing cover plates on the end where the lubricant can be 
washed out and the bearings inspected. After which they should be repacked 
with a suitable ball bearing lubricant. 

The drive end of these blowers is held in place by means of a number of 
long capscrews projecting through the end and into the housing. Before re- 
moving this housing it is necessary to remove the driving sheave together 
with the hub provided for that purpose which is keyed to the shaft and re- 
tained by means of a nut. A leather seal runs on the outside of this hub so 
care should be taken to retain this smooth and polished surface necessary 
for the life of these leather seals. The housing can now be removed from the 
blower which will expose the two gears which act as timing and power trans- 
mission. The double row ball bearings support and locate the rotors at 
this end. 

Inside of the ball bearings are leather seals with the lap turned to the 
rotors. This apparently reverse application is required because of the air 
pressure built up inside of the blower w^hich would force the lubricant out of 
the bearings and the gears. 

If gears are ever to be removed from the rotor always mark both the 
gears and the shafts so that they can be reassembled in exactly the same re- 
lationship, as the timing between the lobe rotors has a very marked eflFect 
on the air delivery from this unit. 
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MOUHTING OF GENERATOR TO ENGINE 

The Murphy Diesel Generator Set is engineered into a single unit by 
the use of a special designed generator frame which bolts directly to the fly- 
wheel hotising of the engine. We support the rear end of the engfine la the 
generator and the front end of the engine is trunnioned so it is free to rotate 
a small amount to avoid stresses and strains caused by the lack of founda- 
tion and the skidding' of the unit from place to place or other forms of han- 
dling. This construction enables us to have the basic structure of the engine 
and generator act as a rigid backbone of the completed unit. For the above 
reason most of the maintenance work on the generator and dertain phases of 
maintenance in the engine have to be preceded by a separation of the two 
units. 

Disassembly of Generator 

When separating these units, the 
mechanics should provide them- 
selves with preferably 2 hydraulic 
jacks together with some wood 
blocking, these items are not fur- 
nished with the unit. One jack 
should be placed under the shoulder 
on each side of the flywheel hous- 
ing thus support the engine by bear- 
ing on the steel frame carrying the 
entire unit. These should be brought 
up so that they take a small initial 
strain. Remove the band which cov- 
ers the opening necessary for access 
to the capscrews in both the frame 
and the flexible coupling. Note that 
the band is a solid piece of metal on 
top, but on the bottom it has per- 
forations to permit ready flow of air 
necessary for the cooling of the elec- 
tric unit and at the same time main- 
tain the drip-proof construction 
FIG. 66 — Assembling Generator to Engine which has been followed through- 
out the entire unit. Loosen the four 
capscrews which fasten the 4 feet 
of the generator to the frame. Remove the eight capscrews which fastens 
one of the coupling spiders to the flywheel of the engine. It is seldom neces- 
sary to remove the bolts which fasten the steel flexible rings to each of the 
spiders. Then remove the 14 capscrews which fasten the generator frame 
to the flywheel housing. 

CAUTION : Be very sure that the engine is properly supported on each side 
before breaking the joint, as outlined above. The engine depends on the sup- 
port of the generator to keep it from rotating in the front trunnion, and care- 
lessness in blocking up the two sides might result in the engine falling over 
on its side. After breaking the joint the generator can be moved backwards 
away from the engine. As these parts are separated and the coupling mem- 
ber slides out of the counterbore in the flywheel the entire rotor will drop, 
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MOUNTING OF GENERATOR TO ENGINE— fCont'dl 



Disassembly of Generator— fConf'di 

to take up the air gap space and be supported by direct contact between the 
outside diameter of the rotor and the pole shoes. The other end of the rotor 
shaft is supported on a ball bearing which permits a small amount of end- 
wise movement to eliminate the fight between the bearings, if they are not 
in perfect adjustment. Be careful to retain the spacers and shimming placed 
under the generator feet in the exact amounts as they are removed. In this 
way you can avoid the line-up adjustment necessary to arrive at the correct 
amount of spacers and shims to use. For actual servicing of the generator 
see "Generator Section." For servicing the engine, see "Engine Section." 



Re-Assembly, Generator to Engine 

To replace the generator on the engine make it a single rigid unit place 
the Yt." thick spacer blocks under the two front feet of the generator, that is, 
the two toward the engine, together with approximately the same amount 
under the two rear feet. This will enable you to hold the generator close to 
level so the piloted flanges can be entered. The first part to enter must be 
the disc side of the coupling spider into its counterbore in the engine. If a 
little care is taken to have the capscrew holes in the disc properly register 
with the tapped holes in the flywheel, considerable trouble will be avoided. 
It will probably be necessary in doing this to use suitable bars or wooden 
timbers projecting through the generator frame to raise the front end of the 
rotor by the amount of the air gap necessary between the rotor and the pole 
shoes. Replace and tighten the capscrews. If the lockwashers under these 
screws show any signs of failure, replace them with new. After the coupling 
is suitably fastened to the flywheel, the flanges and counterbore of generator 
and flywheel housing must be brought into correct registry to permit them 
to enter and the screws to be started. It is at this point that you will find 
it necessary to raise and lower by very small amounts, the entire rear end 
of the engine which should be supported by jacks. These two joints will 
enter easily if properly aligned. If they are not aligned, no amount of forcing 
will accomplish the purpose. Tighten up all the screws fastening botli of 
these joints. Should, for any reason, capscrews or lockwashers be dropped 
in the inside of the flywheel housing in either assembly or dis-assembly oper- 
ations, they must be removed before the engine is started to eliminate a pos- 
sible chance of wrecking the complete unit. Replace the band which covers 
the opening in the frame being careful to place the perforated opening por- 
tion on the bottom to maintain the drip-proof construction which has been 
designed. ■ 

In case the shims which are normally used under the rear generator feet 
have been lost or mixed up, proceed as follows : After the joint between the 
unit has been effected and the strain is taken from the jacks supporting the 
rear end of the engine, the entire weight of the unit is borne by the front feet 
resting on solid blocks. Check the rear feet with shims to raise the small 
round spacers to the necessary height so the load is carried uniformly over 
the 4 feet. This is done first by rough measurement and then using small 
amounts of shims added to the proper feet so all of the shims are tight merely 
by the weight of the generator resting on them. Then replace the capscrews 
and lockwashers which fasten the generator solidly to the base. 
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ADJUSTMENT FOR CLEARANCES OF VARIOUS PARTS 

The clearances for the proper fits on various engine parts are shown 
below. It is important that these figures be followed when assembling and 
adjusting the engine. Bearings will burn out if the clearances as given below 
are not provided as copper lead precision bearings expand more from heat 
than other types. 



All dimensions are in inches. 

1. Bevel gear and pinion (Backlash) ■:004 to .006 

2. Bevel pinion end play 004 to .006 

3. Bevel pinion bearing 0025 to .004 

4. Intake and exhaust valve clearance 012 to .015 

5. Valve stem clearance in guide 003 to .004 

6. Oil pump gears end play 004 to .008 

7. Connecting rod bearing — Not under 006 

8. Crankshaft main bearing — Not under 008 

9. Crankshaft end play 004 to .007 

10. Camshaft bearings — Not under 008 

11. Camshaft end play 003 to .005 

12. Piston ring gap (end clearance) 015 to .020 

13. Piston clearance in liner (bottom of Skirt) 006 to .007 

14. Piston pin clearance in connecting rod 002 to .005 

15. Piston pin in piston 0015 to .0023 

16. Rocker shaft in rocker arm 002 to .004 
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SYNCHRONOUS GENERATOR "A" 

Two types of Generators ore covered by this manual. This section of 
Instructions refers only to generators attached to engine Nos. shown on 
page IV (Specification No. 299). 
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GENERAL DESCRIPTION 



SYNCHRONOUS GENERATOR 



Fgnetion of the Synchronous Generator 

The synchronous generator (Fig. 1) is a device to convert mechanical 
power to electrical power. Mechanical power is transmitted from the diesel 
engine shaft extension (Fig. MD) through a flexible coupling (Fig. 8) and 
thus to the generator shaft (EM-518013, Fig. 11) ; and the electrical power 
output is obtained by simply making connections to the lead terminals, Tl, 



Here — briefly — is how the mechanical power is converted to electrical 
power. The rotor (EM-5 18022, Fig. 8) turns with the generator shaft. Thus 
the field poles (EM-518081, Fig. 11) revolve within the armature (Fig. 15) 
and move past the armature coils (EM-518009, Fig. 13). At the same time 
current from the belted exciter (described in the following section) flows 
through the generator field coils making each of the field poles a strong 
magnet. The action of the revolving magnet generates an electrical voltage 
and current in the armature coils. 

Electrical Rating 

The generator is designed so that it can be operated to give either a 60 
or 50 cycle output as follows : 

60 Cycle Output— 1200 RPM 



132.5 


Kva (kilovolt amperes) 


106 


Kw (kilowatts) 


60 


Cycles per second 


80% 


Power factor 


220/127 


Volts 


348 


Amperes full load per terminal 


3 


phase 


50 


Cycle Output— 1000 RPM 


118.7 


Kva (kilovolt amperes) 


95 


Kw (kilowatts) 


50 


Cycles per second 


80% 


Power factor 


400/230 


Volts 


171.5 


Amperes full load per terminal 


3 


phase 



Complete instructions for changing over from 60 to 50 cycle operation or 
vice versa are given on Page 6-7. 

Temperature Rating 

When operated at full load continuously the generator field poles (EM- 
518081, Fig. 11) will have a maximum temperature rise that will not exceed 
50° C. (122° F.) above the ambient temperature (temperature of the surround- 
ing air). 

The armature core and coils (EM-518002, Fig. 15) will have a maximum 
temperature rise that will not exceed 40° C. (104° F.) above the ambient 
temperature. 

When operated at 25% overload for 2 hours the field will have a tempera- 
ture rise that will not exceed 65° C. (149° F.) and the armature a temperature 
rise of 55° C. (131° F.) above the ambient temperature. 



T2, T3, (see Fig. 3). 
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Mechanical Construction 

The generator is of drip proof construction, self ventilated, complete with 
single ball bearing, special terminal box, and screen covers over the openings 
at the bottom (to prevent entrance of rodents and large insects). The genera- 
tor is coupled directly to the diesel engine through a flexible coupling. See 
Figures 1, 8, 9, 11-18 inclusive. 



Manufacturer's Identification 

Identification of the generators to the Manufacturer is as follows : 

Size AF-6 

Production number . .66122 
Serial numbers 84532-84611 

EXCITER 

The direct current generator which provides the direct current for the 
synchronous generator field coils of the synchronous generator is called the 
exciter (Fig. 2). Like the synchronous generator it is capable of converting 
mechanical power to electrical power. The belt drive illustrated in Fig. 8 
transmits mechanical power to the exciter from the generator shaft but since 
that shaft gets its mechanical power from the diesel engine, it is apparent that 
the engine furnishes mechanical power not only for the synchronous generator, 
but also for the exciter. 

The exciter also has field poles and an armature core, but unlike the 
synchronous generator the exciter field poles are stationary and the exciter 
armature rotates. This can be clearly seen by comparing Fig. 19 showing the 
exciter parts with Figs. 11 and 12 on the synchronous generators. 

The exciter armature (EM-518101, Fig. 19) rotates in the stationary 
magnetic field set up by field coils mounted on the field frame (EM-5 18108, 
Fig. 19) inducing a voltage in the armature coils. Although the voltage in- 
duced in each individual coil is an alternating current voltage, these coils are 
connected to the commutator (EM-518118, Fig. 19) in such a way that there 
is a direct current voltage at the carbon brushes, to which the armature leads 
(EM-518136, Fig. 19) are connected. 

The voltage at the exciter brushes and consequently the voltage on the 
exciter armature leads is increased by increasing the current in the field coils 
and consequently increasing the strength of the magnetic field. 

To accomplish this for manual operation (when a voltage regulator is not 
used) all of the exciter field poles are connected in series and one end of this 
circuit is connected directly to one of the carbon brushes (EM-518129, Fig. 19) 
while the other end is connected in series with exciter field rheostat (Fig. 2) 
before eventually connecting to the other carbon brush. 

So briefly, varying the resistance in the exciter field circuit increases or 
decreases the voltage on the exciter armature leads. But since these leads 
connect to the synchronous generator field coil circuit through the collector 
rings (EM-518045, Fig. 9) and brush holders it is apparent that varying the 
exciter field circuit resistance also controls the synchronous generator arma- 
ture voltage. 
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Electrical Rating 

The exciter is designed to develop a full load electrical output as follows : 

2 Kw (kilowatts) 
125 Volts DC. 



Temperature Rating 

The exciter will operate at full load continuously with a maximum tem- 
perature rise at 40° C. (104° F.) above the ambient (surrounding air) tem- 
perature. 

Meciianical Construction 

The exciter is of dirip proof construction, self ventilated, complete with 
two ball bearings, screen covers over the opening at the bottom (to prevent 
entrance of rodents or large insects). The exciter is mounted on top of the 
generator frame and is driven by three "V" belts from a sheave mounted 
on the generator shaft. (See Figures 1, 2, 8, and 19.) 



The voltage regulator (Fig. 2) will automatically adjust exciter field 
circuit resistance as required to maintain a constant voltage at the terminals 
of the synchronous generator. This eliminates the need for making continu- 
ous adjustments to the setting of the exciter field rheostat. As illustrated, it 
is furnished complete with an AC voltmeter to indicate whether voltage is 
being properly maintained and with an AC ammeter to indicate how much 
current the generator is delivering. 

The voltage regulator regulates the voltage output of the synchronous 
generator so that it will not vary, except momentarily, more than plus or 
minus 2% of the rated voltage. 

The coil of a relay (EM-25601, Fig. 21) which actuates a vibrating con- 
tact, is connected across the generator terminals through a potential trans- 
former. The voltage of the generator governs the magnitude of the vibrations 
of the contact so that when the voltage is high the contact vibrates with a 
shorter period of contact than when the voltage is low. The contact is con- 
nected into the exciter shunt field circuit. Thus when the alternating current 
output voltage of the generator is high, there is less contact of the vibrating 
contacts resulting in a weakened exciter field. When voltage is low there is 
more contact on the vibrating contacts resulting in a strengthened exciter 



The strength of the exciter field determines the output of the exciter 
and the output of the exciter determines the strength of the rotating field of 
the generator, thus the voltage output of the generator. The voltage of the 
generator can be raised or lowered by changing the setting of the voltage 
adjusting knob on the front of the voltage regulator. 

The regulator is mounted with rubber mountings (No. EM-25603 & EM- 
25604, Fig. 22) on the frame of the synchronous generator. These rubber 
mountings prevent excess vibration of the regulator. The voltage and current 
output of the generator can be read with the meters in the face of the voltage 
regulator. An ammeter jack (No. EM-25613, Fig. 20) is provided with the regu- 
lator to connect the ammeter into any one of the three phases of the generator. 



16 Amperes 



VOLTAGE REGULATOR 



field. 
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SWITCH CABINETS 



A switch cabinet Fig. 5 or 6 is provided with each generator to connect 
the synchronous generator output to the load. Each switch cabinet has two 
air circuit breakers (No. EM-25671, Fig. 23), one to connect the generator to 
the copper connections, called the bus (No. EM-25688, Fig. 24), and one to 
connect the load to the bus. Each circuit breaker is provided with automatic 
thermal overload trip attachments (No. EM-25672 A & B, Fig. 24) so that 
if the current becomes too high the breaker will automatically open and 
prevent damage to the equipment. 

Some of the switch cabinets are provided with synchronous equipment 
so that two or more generator units may be operated in parallel (i.e., con- 
nected together so that the combined output of the two generators can be 
used to serve a single load). Fig. 6 shows the appearance of the switch cabi- 
nets having synchronizer equipment; Fig. 5 shows the appearance of those 
that do not. 



The frequency of the generated AC voltage is determined entirely by 
the operating speed of the engine generator set. When the set is operating at 
1200 rpm. the frequency is 60 cycles per second, while at 1000 rpm. the fre- 
quency is 50 cycles. A frequency meter (No. EM-2S677, Figs. 23 & 24) is pro- 
vided on each cabinet so that the frequency of the generator output as well 
as the operating speed can be checked when the generator is being operated 
at either 60 or 50 cycle output. 
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OPERATING INSTRUCTIONS 



INSTALLING 



In general, the engine generator set should be installed on a level floor 
or level ground in a clean, well-ventilated place, accessible for inspection and 
care. The generator should be protected as much as possible from excessive 
moisture, oil, dust and dirt. It should not be installed where inflammable 
gases or combustible material may float in the air. 

The engine generator set should be so placed that the meter side of the 
voltage regulator is easily accessible for reading and adjustment. 



The terminal box of the generator (Figs. 3 & 4) provides for connec- 
tions to operate at 220/127 volts, 60 cycles, 1200 rpm., or 400/230 volts, 50 
cycles, 1000 rpm. 

60 Cycle Operation 

The proper terminal box connections for 400/230 volts, 60 cycle, 1200 rpm. 
operatjon are shown in Fig. 3. The large connecting links are connected be- 
tween terminals 5 & 4, 4 & 6, 6 & 0, 8 & 2, 7 & 1, 9 & 3. The small connecting 
link is connected between terminals C & B. 

The air circuit breaker overload trip unit for 60 cycle, 220 volt operation 
(EM-25672-B, Fig. 7 and 24) is identified with the number 350. This indicates 
that the trip unit is for 350 amperes maximum operation. 

Refer to Fig. 7 showing the method of removing and replacing a trip 
unit. Remove the front of the switch cabinet and remove the cover of each 
breaker (Item No. EM-25695). The six nuts (Item EM-25696) are then 
removed and the six screws (Item EM-25697) are loosened. The remaining 
screws on the top middle terminal (Item EM-25698) is loosened and the trip 
unit can be removed by unhooking it from the tripping mechanism. When 
placing a trip unit in the breaker make sure that the center screw at the top 
of the trip unit is tight, engage the tripping mechanism and then replace the 
screws (EM-25697) and the six nuts (EM-256514). 

The 350 ampere trip unit must be placed in each breaker for 60 cycle 
operation. 

The transfer switch (EM-25655, Figs. 23 & 24), located behind the front 
cover of the cabinet, must be switched to the downward position for 60 cycle, 
220 volt operation. 

50 Cycle Operation 

The proper terminal box connections for 220/127 volt, 50 cycle, 1000 
rpm. operation are shown in Fig. 4. The large connecting links are connected 
between terminals 5 & 8, 4 & 7, 6 & 9. The small connecting link is connected 
between terminals C & A. 

The air circuit breaker trip unit for 50 cycle, 440 volt operation is identi- 
fied with the number 175. This indicates that the trip unit is for 175 amp^eres 
maximum operation. 

Refer to Fig. 7 showing the method of removing and replacing a trip 
unit. The proper trip unit is installed as directed under 60 cycle operation. 

The 175 ampere trip unit must be placed in each breaker for 50 cycle 
operation. 

The transfer switch (EM-25655, Figs. 23 & 24), located behind the front 
cover of the cabinet, must be switched to the upward position for 50 cycle, 
440 volt operation. 



CONNECTIONS 
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Lecfd Connections 

After the terminal box and the breakers are set for the operation required, 
connect terminals Tl, T2, & T3 of the terminal box to terminals Tl, T2 & T3 
respectively of the g-enerator circuit breaker of the control. Connect the load 
leads to terminals LI, L2 & L3 of the load circuit breaker of the control. 

Terminal TO of the terminal box is the neutral connection for use when 
the load consists of a 4 wire system. 

Ground the frame of the generator in accordance with general practice 
of Army Engineers. The ground connection must be made with wire at 
least the size of that used to connect to the load so that the ground connec- 
tion will carry short circuit current in case the generator becomes grounded. 



1. When starting up first time, remove the blue protective lacquer from 
the generator collector rings, (EM-5 18045, Fig. 9) with alcohol or 
equivalent. 

2. See that brushes on exciter commutator and generator field collector 
tings make contact and are free to move in their holders (Figs. 9, 10 
& 19 illustrate these parts). 

3. Make sure all moving parts have sufficient clearance from stationary 
parts and that no loose objects are lodged in the generator. 

The ball bearing (EM-5 18053, Fig. 9) is properly packed with grease 
before shipment so no attention is required. 



1. See that the generator breaker and the load breaker are open (in the 
down position). 

2. The synchronous generator output voltage may be controlled either 
automatically with automatic voltage using the voltage regulator or, 
by hand using the exciter rheostat. 

(a) Automatic Regulation: Turn the exciter rheostat handle 
Figure 2 all the way to the right (clockwise direction), 
or to the punch mark (See Page 27, Par. 2). Turn the 
"Hand-Auto" switch (EM-25622, Fig. 21), located under 
the regulator cover, to the "Auto" position. The regula- 
tor cover is removed by taking off the thumb nuts (EM- 
25619, Fig. 20) at the top of the regulator. 

(b) Hand Regulation: Turn the exciter rheostat handle all 
the way to the right or clockwise direction, or to the 
punch mark. Turn the "Hand-Auto" switch (EM-256022) 
to the "Hand" position. 

3. Start the engine and bring generator up to speed, check frequency 
meter (No. EM-25677, Fig. 23). 

4. See that the generator is operating at rated voltage, check voltmeter 
(No. EM-25610, Fig. 21), and close generator breaker. 

(a) If on automatic operation adjust the voltage regulator 
adjusting knob so that the voltmeter registers proper 
voltage. 

(b) If on hand operation adjust the exciter field rheostat so 
that the voltmeter registers proper voltage. 

5. Make sure polarity reversing switch motor (EM-25602, Fig. 21) is 
running. (See voltage regulator maintenance instructions, Page 23.) 



BEFORE STARTING 



STARTING 
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LOW VOLTAGE 



The following conditions may prevent the generator from developing 
normal voltage. 

Generator 

1. Speed may be below normal. Check with the frequency meter (EM- 
25677, Fig. 23). If the speed is below normal the frequency meter will 



2. Generator collector ring brushes (EM-5 18030, Fig. 10) may be mak- 
ing poor contact. See instructions for maintenance of generator 
brushes and collector rings, Page 14. 



1. Speed may be below normal. Check "V" belt drive (EM-518072, Fig. 
8) for tightness. Belts should be just tight enough so that they do not 
slip. 

2. Commutator, after long use or exposure, may become rough and dirty, 
or brushes may be excessively worn. See Fig. 19 and instructions for 
maintenance of exciter commutator and brushes, Page 20. 

3. If on hand operation, the exciter field rheostat (EM-25618, Fig. -8) 
may not be turned all the way (counter clockwise) to the left. 

4. Exciter field may lose residual magnetism. The field poles retain a 
slight amount of magnetism while idle. If this magnetism is lost, 
the exciter will not build up voltage. If all other efforts fail to correct 
the difficulty, connect a battery across Fl & F2 of the terminal block 
(EM-25703) in the terminal box (See Fig. 18). If, after building up 
voltage, the ammeter indicates in reverse, shut down and reverse the 
connections Fl & F2. 

Voltage Regulator 

1. Voltage may require adjustment with Voltage Adjusting Knob (EM- 



2. Contacts of regulator may need attention : See maintenance instruc- 
tions on voltage regulator contacts. Page 24. 

3. Polarity of the connections from the exciter may be reversed. Reverse 
the connections at Fl & F2 on the terminal block (EM-25703, Fig. 



4. Voltmeter or ammeter may read^ incorrectly. Voltage may be higher 
than indicated or current may be higher than indicated. Check with 
another voltmeter or ammeter. 



1. Before connecting the synchronous generator to be operated in paral- 
lel with others for the first time, check phase rotation to see that it is 
the same as that of the other generator on the power system with 
which it is to be paralleled. One method of checking phase rotation is 
to connect a three-phase induction motor first to one generator, then 
to the other generator, making sure that the motor is connected to the 



show low frequency. 



Exciter 



25641, Fig. 21). 



18). 



OPERATING TWO GENERATORS CONNECTED TOGETHER 
(PARALLEL OPERATION) 




Original from 
UNIVERSITY OF CALIFORNIA 



94 



SYNCHRONOUS GENERATOR "A" 



OPERATING TWO GENERATORS CONNECTED TOGETHER 
(PARALLEL OPERATION) — tCont'dl 

correct corresponding phases. That is, tag the 3 leads of the motor 
to correspond with the marking on the terminals of the generators or 
power systems to be paralleled. When rotation of the motor is in the 
same direction for all generators, the phase rotations of the generators 
are the same. If rotation of the induction motor is opposite for the 
incoming generator than for the other generator, reverse any two 
of the three power terminals (i.e. not the neutral where neutral lead 
is used) of the generator and check again with motor until correct 
phase rotation is indicated. 

2. Remove the covers on the sides of each of the generator switch cabi- 
nets, at least one of which is furnished with synchronizing equipment 
illustrated in Fig. 6 and connect the three bus lines together. These 
connections should not be made when the bus is connected to an 
operating generator (operator may suflFer severe shock). If generator 
is running, open the generator breaker (Figs. 5 & 6) before connect- 
ing buses. 

3. See instructions for starting generator on Page 8 and start up the 
generator whose switch cabinet does not have synchronizing equip- 
ment Fig. 5 (if both have synchronizing equipment, start up either 
one). Close the generator breaker so that the generator voltage is 
transmitted to the bus connections. 

4. Start up the generator whose switch cabinet has synchronizing 
equipment Fig. 6 and bring it up to proper speed as indicated by the 

frequency meter (Fig. 6). 

5. Turn the synchronizing lamp switch (Fig. 6) to the "ON" position. 

6. The synchronizing lamp will flicker imtil the two generators are 
very close to the same speed or in other words, close to synchronism. 
As the generators approach synchronism the fluctuations of the lamp 
will become slower. When the fluctuations are very slow, about one 
fluctuation every two or three seconds, the breaker of the incoming 
generator may be closed when the light is dark, thus paralleling the 
generators. If the incoming generator is thrown on the line when the 
light is not dark, electrical disturbances will cause severe mechanical 
stresses which may result in misalignment of the engine and gen- 
erator. 

The governors of engines whose generators operate in parallel determine 
how much kilowatt load each generator carries. If governors are not set for 
the same speed and adjusted for the same droop in speed from no load to 
full load then they do not divide the kilowatt load proportionally. It some- 
times happens that one engine will actually drive another through the gen- 
erator, one generator acting as a motor. At such times the generator currents 
are high, totalling much more than the load. In such a case adjust the gov- 
ernor of the machine carrying the least current so as to increase its speed, 
until the sum of the currents of the generators is at minimum. The best check 
on whether engines are carrying their proper loads is by their indicating de- 
vices, or the exhaust of the diesel engine. (Refer to Maintenance, Voltage 
"■■"gulator, Cross Current Compensation, Page 29.) 
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MAINTENANCE 



To insure the best operation, make a systematic inspection of the gen- 
erator, and its associated equipment once each 256 hours, giving special 
attention to the following points. 



See that both the interior and exterior of the generator, exciter, voltage 
regulator and control panel are kept free from an accumulation of dust, dirt, 
oil or water, and particularly metallic particles. 

Blow out the generator and exciter each 1,024 hours by directing a stream 
of air through each unit lengthwise. The amount of cleaning necessary will 
depend on the service conditions under which the generator operates. When 
using air for blowing out, do not use excessive pressure, as it will curl up 
edges of insulation on windings. 



(See Figures 8 & 9 for illustrations of the parts mentioned) : 
Lubrication 

The generator ball bearing (No. EM-518053) shown in Fig. 9 is an 
SKF ball bearing No. 6314. The bearing housing (EM-5 18057) is packed 
with 3 ozs. of high grade neutral grease, Army Classification WB-2. 

The bearing housing should be flushed out with flushing oil and refilled 
with new grease every 1,024 hours. Every 4,096 hours disassemble, remove 
bearing (see following) clean, inspect, repack and replace. To obtain the 
best efficiency fill the housing 1/3 to 2/3 full. The housing will hold approx- 
imately 6 oz. of grease, but it should never be filled more than 2/3 full. 

The greasing plug (EM-518049-67-68) shown in Fig. 8 is accessible 
through the hand hole (EM-518066) in the front "V" belt guard (EM-518071). 
The drain plug (EM-5 18049-50-51) extends below the front "V" belt guard. 

Bearing temperature rise above the ambient (surrounding air) tempera- 
ture should not be more than 40 deg. C. (104 deg. F.). The temperature rise 
should be checked occasionally. A bearing may run hot for the following 
reasons : 

1. Contamination of grease. 

2. Insufficient amount of grease. 

3. Too much grease which causes excessive heating due to churning. 

4. Grease too stiff preventing free action in bearing. 

5. Excessive thrust due to misalignment or excessive imposed loads. 

6. Pounding caused by bearing being loose on shaft or balls being worn 
(detectable by noise.) 

7. Actual bearing failure caused by broken ball case or flat balls (de- 
tectable by noise.) 

8. Heat from external source causing high bearing temperatures. 
Causes in Items 1, 2, 3, & 4 can be prevented by properly following lu- 
brication instructions on Page 12. 

The difficulty in Item 5 could be caused by a misalignment coupling or 
sprung stator frame. Do not exert excessive pressure on one end of frame 
to make it fit onto the engine bedplate. 

Difficulties in Items 6 & 7 should be remedied by replacing the bearing. 
Before attempting to replace the bearing, determine the underlying cause 
and take steps to prevent a recurrence. 



CLEANLINESS 
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Removal of Generator Bearing 

(See Figures 8 & 9) : 

1. Remove front "V" belt guard (EM-5 18071) bv removing four bolts 
(EM-518052). 

2. Loosen "V" belts CEM-518072) by loosening the bolt (EM-518069) 
holding the rear "V" belt guard (EM-518070) and lowering the four 
bottom jamb nuts on the exciter mounting studs (EM-518074). Re- 
move the "V" belts. 

3. Loosen the set screw in the exciter sheave (EM-5 18077) and remove 
that sheave. 

4. Remove back "V" belt guard (EM-518070) by removing bolts (EM- 
518069 and EM-518052). 

5. Remove screw (EM-5 18060) and retaining washer (EM-5 18061) at 
the end of shaft, loosen set screw (EM-5 18076) in hub of drive sheave 
(EM-518064) and pull the sheave off. 

6. Remove the greasing and draining plugs (EM-5 18049-67-68 and EM- 
518049-50-51). 

7. Remove the 4 bearing housing bolts (EM-518058) and 6 bearing 
bracket bolts (EM-5 18048), loosen the field leads (EM-5 18025) and 
remove the bearing bracket (EM-518047). 

8. Remove the sheave spacer (EM-518059) by sliding it off the shaft. 

9. Remove the four bearing housing cap screws (EM-516056) and remove 
the bearing cap (EM-5 18054). 

10. Apply pressure to the inner race of the bearing (EM-518053) only, 
until the bearing comes off shaft. A steady pressure should be applied 
if possible rather than pouding by means of hammerblow. But if a 
hammer is the only available tool, the blows should be transmitted by 
means of a wooden or fibre block. 

11. Put on the new bearing with steady pressure on the inner race of the 
bearing only. Before replacing the bearing cap wash it out with a 
flushing oil. After the housing is mounted make sure all screws and 
plugs are securely screwed in place. 

To reassemble, follow back through the steps of disassembly. 

Collector Rings and Brushes 

(See Figures 9 & 10 for illustration, etc.) : 

The collector rings (EM-518045) are made of cast brass and are bolted 
(EM-5 18046) to a bakelite sleeve (EM-5 18044) which fits over the shaft and 
is secured with a socket head set screw (EM-5 18043). These rings are con- 
nected to the generator field coils and collect the direct current output of 
the exciter through carbon brushes (EM-518030) which are mounted in the 
brush holder as shown in Fig. 10. If the direct current of the exciter does not 
reach the generator field coils the generator will not generate electricity. 

To reach the brushes and collector rings for servicing it is necessary to 
remove the bolts (EM-518052) holding on the front "V" belt guard and 
remove the guard (EM-5 18071). The brushes and rings can be reached through 
the openings in the bearing bracket. 
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Collector Rings and Brashes — (Cont'd} 

Improper functioning of the collector ring and brushes is indicated by 
sparking. Sparking may be caused by one of the following conditions and 
may be remedied as indicated: 



CAUSE 



REMEDY 



1. Collector rings not running 
concentric with shaft.' 



2. Collector ring surface rough 
or pitted. 



3. Brushes tight in brush hold- 
ers. 



4. Oil on surface of collector 
rings. 

5. Vibration of brush holder 
stud. 



1. Turn rings concentric to shaft 
and surface polish with a com- 
mutator grinding stone or sand- 
paper. (DO NOT USE EMERY 
CLOTH). 

2. Turn rings or polish with a com- 
mutator grinding stone or sand- 
paper depending on roughness. 
This roughness is usually due to 
prolonged sparking. 

3. Remove brush by lifting spring 
and clean the holder socket. 
Check the brush for high spots. 
Clean off larger spots with sand- 
paper. 

4. Correct oil leakage and wipe off 
surface of rings and brushes. 

5. Tighten brush holder stud (EM- 
518034) which is mounted in the 
bearing housing cap and fast- 
ened with a jamb nut. Also 
tighten the screw (EM-518033) 
which holds the brush holder on 
the stud. 



If it is necessary to remove the collector rings for turning or replacement 
proceed as follows : 

1. Remove the bearing (EM-5 18053) by proceeding as described in 
detail on Page 13. 

2. Remove the brush holders (EM-518031) by disconnecting field leads 
(EM-518025) and loosening screw (EM-518033) which holds the brush 
holder to the stud. 



When installing new brushes, the ends of brushes should be ground to 
fit curvature of collector ring. This can be done by putting a piece of sand- 
paper on the surface of collector rings with rough side against the brush. 
While the brush is pressed against sandpaper, move sandpaper in direction 
of rotation of rings and repeat this motion until brush fits curvature of rings. 
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Field Poles 

(See Figures 8 & 11): 

Field poles (EM-5 18081) are made up of copper wire wound coils wound 
on a laminated steel pole after the pole is properly insulated. Damage which 
breaks the wire on a field pole or the connections between poles and the col- 
lector rings will make operation impossible. 

If it is necessary to replace a field pole proceed as follows : 

1. Remove the generator from the engine and base by removing bolts 
holding flexible coupling to engine flywheel and also the bolts holding 
generator to the base. 

2. Press off the flexible coupling (MD-6111-A). 

3. Remove 6 bolts (EM-518(X)7) and remove coupling end baffle (EM- 
518008). 

4. Carry out operations No. 1 to No. 9 inclusive as outlined on Pages 13 
and 14 under the heading "Removal of Generator Bearings." 

5. Place a pipe (at least 6 ft. long), with an inside diameter slightly 
larger than the coupling end shaft diameter, over the coupling end 
shaft extension. Place the lifting rope or chain of a hoist around the 
pipe as close to the rotor as possible and lift until hoist supports the 
end of the rotor. Apply downward pressure on the free end of the pipe 
until the rotor is completely supported by the hoist. Maintain the 
downward pressure on the pipe and pull the rotor out of the stator. 
If there is no pipe available, lift the shaft extension end as high as 
possible and slide a sheet of tin between the rotor and stator and 
remove the rotor by sliding it out of the stator. 

6. Apply an even pressure around the inner race of the bearing or pound 
with hammer transmitting thfe blows by means of a wooden or fibre 
block and thus remove the bearing. 

7. Remove bearing housing cap (EM-518054) and the brush holders 
(EM-518031). 

8. Loosen the set screw (EM-5 18043) and remove the collector ring 
assembly (EM-518045). 

9. Remove blower bolts (EM-5 18011) and remove both blowers (EM- 
518010). 

10. Disassemble the damper winding by either of the following methods: 

(a) Drill out iron rivet (EM-5 18084) holding end seg- 
ments (EM-518041) of the pole which is to be 
removed. 

Heat up the phos. copper weld between the end 
segments to at least 1300° F. so the phos. copper 
melts. Both ends of both end segments must be 
loosened. 

(b) Saw the weld and rivet by sawing along the welded 
portion of the segments. 

11. Disconnect the connections to the field winding from adjacent pole 
winding. 

12. Drive out the pole pin (EM-518083, Fig. 11) with a rod of slightly 
smaller diameter than the pole pin. 

13. Remove the pole, in the direction which allows free movement of the 
end segments, by hammer blows transmitted by a wooden or fibre 
block against the lower part of the pole. Do not pound on the wind- 
ings unless you know they are damaged beyond repair. 
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Field Poles — fConf'dJ 

14. Put on a spare pole by reversing the above procedure. Make sure the 
spare pole ha? the ends of the windings brought out at the same place 
as those on the pole which was removed. Each pole is connected so 
that the field current flows opposite to that in the adjacent pole. The 
pole shims (EM-S 18082) consist of one piece of 18 gage and 1 piece 
of 29 gage steel sheet. 

15. The overlapping portion of the end ring segments must be thoroughly- 
cleaned. Place a small piece of phos-copper between the overlapping 
portions, drill and rivet, and (a) complete the connection with a 
phos-copper weld to insure a perfect electrical connection or (b) bolt 
tightly together. 

Armature 

(See Figures 12 thru 15) : 

The armature core (EM-518003, Fig. 12) is made up of sheet steel 
punchings held together with steel straps and provides 72 slots for the arma- 
ture coils (EM-518009, Fig. 13). Each slot is insulated (EM-518079) and 
the coils inserted in the slots. The slot insulation is trimmed off, folded over 
the top coil in the slot and wedges (EM-5 18078) are driven in the grooves 
at the top of the slot. (See Fig. 13.) 

Replace Colls 

If the armature winding is damaged and it is necessary to replace one 
or more of the armature coils proceed as follows : 

1. Disassemble generator and remove rotor as directed on Page 15. 

2. Refer to connection diagram A-613. Note that each coil is connected 
either to each adjacent coil or to one adjacent coil and an armature 
paralleling connection (EM-518085, Fig. 14). Determine how the coil 
to be removed is connected, cut away the insulation and unsolder 
the connections. 



3. Facing the core from the connection end of the coils, remove the 
slot wedge from over the damaged coil and from the 10 or 11 slots 
to the right of the damaged coil. Wedges can be removed with a tool 
with saw like teeth as shown in sketch. Drive the teeth into the 
wedge and then drive out the wedge. 

4. Cut the lashings around the coils and lashing ring which hold these 
coils which are to be removed. 

5. Lift the top side of the coils in these slots with care so as to not 
damage the insulation. On coming to the tenth slot the damaged coil 
can be removed. It may be necessary to loosen a couple extra coils 
in order to make room for removing the damaged coil. 

6. Place spare coil in the slot, replace all lifted coil sides, drive in slot 
wedges (Fig. 13), connect coil per connection diagram A-613, insu- 
late connections and replace lashings. 

7. Assemble the generator by following back through the steps followed 
in disassembling it. 
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Replace Core and Coils 

If the core becomes damaged and it is necessary to remove the core with 
the coil§ proceed as follows: 

1. Disassemble the generator and remove the rotor as directed on 
Page 15. 

2. Disconnect the armature leads (EM-518038, Fig. 17) from the ter- 
minal box studs (EM-25690, Fig. 17) and pull the armature leads one 
by one through the opening in the stator ring. 

3. Place the stator so that it rests on end with the connection end up. 

4. Remove the core pins (EM-518021, Fig. 15) from the bottom of the 
ring by drilling them out. 

5. Remove the lifting eyebolts (EM-5 18005) from the top of the bear- 
ing bracket and place one on each side of the ring, screwing them 
into the bearing bracket bolt holes. 

6. Apply considerable pressure on the core if necessary and lift the ring 
by the eyebolts with a crane. The ring will slide oflf the core. 

7. Drop the ring over a new core (Fig. 15), drive in core pins and re- 
assemble the generator. 



Terminal Box 

(See Figures 8, 16, 17 & 18) : 

The terminal box (EM-25700, Fig. 8) is mounted, over the opening 
through which the armature leads are brought out, at the side of the gener- 
ator frame, with six bolts (EM-5 18056). The ends of the armature leads 
(EM-518038) are punched out so they fit over the terminal studs (EM-25690) 
and are fastened down with the jamb nuts. 

To remove the terminal box, disconnect the armature leads, disconnect 
the exciter and voltage regulator leads (EM-25710, Fig. 18) from the ter- 
minal block (EM-25703), remove the six mounting bolts (EM-5 16056, Fig. 8) 
and remove the complete terminal box. 



EXCITER 

(See Fig. 19) 

Bedrings 
Lubrication 

The exciter is a two bearing direct current generator. The sheave end 
bearing is a SKF No. 305 ball bearing and the commutator end bearing is a 
SKF No. 304 ball bearing. Plugs (EM-5 18089, Fig. 19) are provided in each 
bearing housing for greasing the bearing and draining the housing. 

The exciter is shipped with the bearing housings properly filled with 
2 oz. of high grade neutral grease. Army Classification WB-2. 

The bearing housing of each bearing should be flushed out with OEIO 
oil and refilled with new grease every 1,024 hours. Every 4,096 hours dis- 
assemble, remove bearing (see following) clean, inspect, repack and replace. 
When filling housing, fill 1/3 to 2/3 full to obtain best efficiency. The 
housing will hold approximately 4 oz. of grease but should never be filled 
■nore than two-thirds full. 
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Bearings Lubrication — f Cont'd) 

Bearing temperature rise above the ambient (surrounding air) temper- 
ature should not be more than 35° C. (95° F.). Causes for high bearing 
temperatures are as follows : 

1. Contamination of grease. 

2. Insufficient amount of grease. 

3. Too much grease which causes excessive heating due to churning. 

4. Grease too stiff preventing free action in bearing. 

5. Excessive thru* due to misalignment or excessive imposed leads. 

6. Pounding caused by bearing being loose on shaft or balls being worn 
detectable by noise. 

7. Actual bearing failure caused by broken ball cage or flat balls 
detectable by noise. 

8. Heat from external source causing high bearing temperatures. 

Causes 1, 2, 3, and 4 can be prevented by properly following lubrication 
instructions. 

The difficulty in Item 5 is not very probable because the exciter is 
mounted on an adjustable plate. 

Difficulties 6 and 7 require a replacement bearing. Before replacing the 
bearing, determine the underlying cause of the bearing failure and take 
steps to prevent recurrence. 



To remove the exciter bearings first drain the grease from the housing, 
refer to Figs. 8 and 19 and proceed as follows: 

Slieove End Bearing 

1. Remove front "V" belt guard (EM-518071). 

2. Loosen "V" belts by loosening bolt (EM-518069) and the four bottom 
jamb nuts on the exciter mounting studs (EM-5 18074). Remove "V" 
belts (EM-518072). 

3. Loosen set screw in exciter sheave and remove exciter sheave 
(EM-5 18077). 

4. Remove bolts (EM-518069 and EM-5 18062) and remove back "V" 
belt guard (EM-5 18070). 

5. Remove three bolts (EM-5 18088) holding bearing cap (EM-5 18094). 

6. Remove four bolts (EM-518098) holding sheave end bearing bracket 
and remove bracket (EM-518097). 

7. Remove locknut (EM-518090) and lock washer (EM-518091). Some 
units have a snap ring. Remove the snap ring by prying up a free 
end with a screw driver. 

8. Apply pressure to inner race only of bearing (unless bearing has 
failed) and remove bearing. Pressure can best be applied against the 
bearing housing cap to remove bearing. 



Removal 
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Commutator End Bearing 

1. Remove two bolts (EM-518125) holding bearing cap (EM-518114). 

2. Remove drip cover (EM-518116) and lift brush holder fingers (EM- 
518134) and brushes (EM-518129) placing brush holder finger at 
side of brush so the brushes w^ill not slide in the holder (EM-518130). 

3. Remove four bolts (EM-5 18098) holding the commutator end bear- 
ing bracket (EM-518128) and remove bearing bracket. 

4. Remove lock nut (EM-518122) and lock washer (EM-518121). Some 
units have a snap ring. Remove the snap ring by prying up a free end 
with a screw driver. 

5. Apply pressure to inner race only of bearing (unless bearing has 
failed) and remove bearing. Pressure can best be applied to the 
bearing cap to remove bearing. 

After replacing bearings, wash out bearing cap with flushing oil. Be sure 
all screws are securely screwed in place when reassembling exciter. 

Armature 

The armature (EM-518101) is the rotating part of the exciter. If the 
armature winding or core becomes damaged and it is necessary to replace 
the armature proceed as follows : 

Remove each bearing bracket as instructed above and lift the rotor 
out of the frame. Place a new rotor in the stator and assemble by reversing 
the disassembly procedure. 

Commutator and Brushes 

The exciter commutator (EM-S18118) is made up of copper segments 
insulated from each other with small mica segments. Each commutator cop- 
per segment is connected to an armature coU. The electrical output of the 
exciter is carried to the commutator where it is picked up by carbon brushes 
which ride under pressure on the commutator. It is important to keep the 
commutator surface clean so that good contact can be made with the car- 
bon brushes. 

Use no grease or lubricant on the brushes or on commutator. Keep the 
mica segments undercut about 1/64 inch and keep the undercut slots clean. 

The commutator surface should require only occasional cleaning under 
normal conditions. Clean it with a piece of canvas or similar hard-woven 
non-linting material. The canvas may be very slightly moistened with a 
few drops of clean lubricating oil or kerosene for the first rubbing. Finish 
with a piece of dry canvas. 

A roughened commutator may need to be polished with a block of sand- 
stone fitted to the curvature of the commutator. If this is not available, 
sandpaper can be used by pressing it against the commutator with a block 
of wood having the same curvature. All the brushes should be lifted and 
the commutator should be run at full speed while the polishing block is 
moved slowly back and forth along the surface parallel to the shaft. All grit 
should be carefully wiped off before the brushes are lowered. NEVER USE 
EMERY OR CARBORUNDUM CLOTH on a commutator or brush. 

Make sure that the brush yoke (EM-5 18127) is rigidly locked in its 
proper position. Each machine has its brushes set, by very accurate methods, 
on the test floor at the factory, and the brush yoke is locked and marked in 
the proper position. Do not change this position. Interpole exciters do not 
require and will not permit brush shifting for different loads. 
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Commutator and Brushes — IConf'd) 

Under normal conditions of operation there should be no sparking at 
the brushes. Injurious sparking should never be permitted to continue. 
The causes of sparking are : 

(a) Brushes not set at the proper place, 

(b) Brushes not properly fitted to commutator. 

(c) Brushes not having proper pressure. 

(d) Some brushes having excessive pressure thus taking more than 
their share of the current. 

(e) Brushes being burnt at contact surface due to excessive overloads. 

(f) A rough commutator. 

(g) A loose, high, or low commutator bar, or high mica. 

(h) Dirty or oily commutator. 

(i) A loose connection between the armature conductors and the com- 
mutator bars, or an open circuit in the armature winding. 

Overheating of the commutator may be caused by overloads, or excessive 
brush pressure, or excessive sparking. Red hot brush tips may be caused by 
particles of copper imbedded in the contact surface of the carbon. Such 
particles should be removed, and the brush refitted with fine sandpaper. 



The brushes are mounted in brush holders (EM-518130) which clamps 
(EM-518131) to a brush holder stud (EM-518119). The stud is mounted 
on a brush yoke rocker (EM-518127) which clamps (EM-518126) to the bear- 
ing housing of the comrhutator end bearing bracket. 

If necessary to replace brushes, remove the drip covers (EM-518116) on 
the bearing bracket thus giving access to the brushes. Disconnect the tails 
of the brushes from the brush holder, lift the brush holder fingers and 
remove the brushes. 

After placing new brushes in the holders, carefully fit the rubbing or 
contact surface of the brushes to the curvature of the commutator by means 
of strips of flintpaper or sandpaper, first using No. 1 and then a finer grade, 
such as No. OO. NEVER USE EMERY OR CARBORUNDUM CLOTH 
OR PAPER. Cut the sandpaper into strips slightly wider than one brush. 
Insert a strip under a brush with smooth side of paper next to commutator 
and draw the strip back and forth around the commutator in the manner of 
a slipping belt. The final sanding in of the brush should be made by drawing 
the sandpaper under the brush in the direction of rotation of the commutator 
and on the return stroke the brush should be lifted. This will prevent a 
rounded brush which is caused by the brush being loose in the holder. 

Blow out all carbon dust, wipe off the commutator, the connections 
and the carbon brushes. 

The brushes are so arranged that those on a positive stud are staggered 
with relation to those on the opposite positive stud, and those on a negative 
stud are staggered with relation to those on the other negative stud. This 
arrangement must be maintained to avoid the wearing of ridges on the 
commutator. The brush holder springs should be so adjusted that all brush- 
es will have the same pressure. About one and one-half pounds per square 
inch of brush contact may be taken as a guide to the proper pressure. 

Examine the contact that the brushes make after a short period of 
operation and continue this inspection and fitting until a thoroughly good 
contact of the full surface of the brush is obtained. 



Brushes 
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Frame and Field 

The exciter field coils (EM-518107) are mounted on poles (EM-518106) 
which bolt (EM-5 18105) to the frame (EM-5 18108). To replace a field coil 
it is necessary to remove the armature as directed above. Disconnect the coil 
leads, remove pole bolts (EM-518105) and remove pole and coil. When 
replacing spare coil make sure connections are made in same manner as 
before. Each coil must be connected so that the current flows in direction 
opposite to direction of current flow in adjacent pole. 

Frame can be removed by removing the four exciter bolts (EM-5 18056, 
Fig. 8) after removing other parts as directed. 



All that is ordinarily required to keep the voltage regulator (EM-25600, 
Fig. 20) in first class operating condition is to : 

1. See that the Polarity Reversing Switch Motor (EM-25602, Fig. 21) is 
in operation. This will insure maximum life of contacts. 

2. Maintain the relay contacts (EM-25615, Fig. 21) in good condition as 
described in the following. 

Polarity Reversing Switch 

Polarity of the relay contacts of the Voltage Regulator is automatically 
reversed regularly to insure even wear and maximum life of the relay con- 
tacts (EM-25615). This is taken care of by means of the Automatic Polarity 
Reversing Switch (EM-25602). See that the polarity reversing switch motor 
is running at all times the Regulator is in operation. Disc seen through 
window in front of Regulator indicates when motor is in operation. 

Regulator Contacts 

The Voltage Regulator is supplied with fine-grain tungsten contacts 
(EM-25615). Sparking and excessive wear of the contacts is minimized by 
means of spark-suppressor condensers (EM-25605). The contacts are, how- 
ever, subject to wear in normal operation. Adjustment of voltage to com- 
pensate for contact wear may be made by turning the Voltage- Adjusting 
Knob (EM-25641) on the front of the Regulator case. This adjustment need 
be made only occasionally. 

Erratic voltage, or inability to maintain normal voltage may indicate 
that the Regulator contacts need attention. 



If inspection shows that the contacts are quite pitted and there are sharp 
points on the surface they can be smoothed to some extent by use of an auto- 
mobile distributor contact file. It is better practice, however, to remove the 
contacts and dress them down with a fine emery stone or a fine oil stone. 
Do not grind any more than just enough to take oflf the main projections. 

Replacement 

Pitting or blackening of the contacts does not necessarily mean that they 
need replacement. Smoothing the high spots as instructed in the previous 
paragraph will put them in good condition. 



THE CONTACTS ARE MADE BY WELDING A TUNGSTEN 
DISC .040" THICK TO A PIECE OF STEEL OF THE SAME DIAM- 
ETER. A LINE SHOWS WHERE THE WELD TOOK PLACE. 

, CONTACTS NEED ' REPLACING ONLY WHEN THE BLUE 
STEEL BACKING SHOWS THROUGH THE TUNGSTEN POINTS. 
THAT IS, WHEN THE CONTACTS ARE WORN CLEAR THROUGH 
TO THE STEEL BACKING. 



VOLTAGE REGULATOR 



Care 
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Replacement — (Cont'd) 

As soon as the tungsten tips of the contacts are worn through to the 
steel backing, the contacts must be replaced. 

To replace contacts, loosen the two bolts in the relay (EM-25601, Fig. 
21) which hold the vibrator, and remove vibrator. Unscrew the stationary 
contact and replace with a new one. Insert the new vibrator, line up the 
contacts, tighten securely and adjust the air-gap as follows : 

Insert the stationary contact and screw back as far as it will go if it is 
new, or leave at the previous setting if only refaced. Then after inserting 
the vibrator, back off the vibrator contact by means of the voltage adjusting 
knob (EM-25641) until the voltage setting is normal — approximately three 
turns past the point where the contacts first touch. With this contact pres- 
sure adjust the air-gap between the core and vibrator to 1/32". This adjust- 
ment is made by turning the "Vibrator Reed Air-Gap Adjustment Screw" 
(Fig. 21) after loosening the set screw. The air-gap adjustment is now as 
close as is ever required. 

Tungsten contacts must spark in order to operate well. For this reason 
sparking of the contacts of the voltage regulator has not been eliminated 
but has been reduced to a safe value by means of the spark-suppressor 
condenser (EM-25605). 

Working on Contacts with Generator in Service 

Should it become necessary to remove contacts and still keep the gen- 
erator in service, it can be done as follows : 

1. Stand on a dry board and otherwise avoid touching "live" parts when 
working on any part of the unit. 

2. Shift from automatic to hand regulation as follows: 

Cut out resistance by turning the exciter rheostat hand-wheel to the 
left (counter-clockwise) until the voltage has been increased a few 
volts and then lower the voltage back again by the regulator con- 
trol knob. Repeat this until the regulator control knob CANNOT 
lower the voltage further. Now the exciter rheostat has full con- 
trol and the "AUTO-HAND" (EM-25622) switch can be thrown 
to the "HAND" position. 

3. To put the regulator back in service, throw the switch back to the 
"AUTO" position, cut in exciter rheostat resistance (by turning the 
handle to the right) and turn the regulator knob until the regulator 
has full control and the rheostat is all cut in (all the way to the right, 
or to the punch mark on the rheostat.) 
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Air-Gap Between Vibrator and Core of Regulator 

The Voltage Regulator performs best when the air-gap between the 
core of the relay (EM-25601) and vibrator (EM-23615) is approximately 
1/32" but the action may be satisfactory with an air-gap as small as 1/64" 
or as large as 1/16". This air-gap is adjusted by screwing the stationary con- 
tacts up or down with the Vibrator Reed Air-Gap Adjustment screw (See 
Fig. 21). As the contacts wear the air-gap will increase and cause a slower 
restoration of voltage on load changes. This is not serious in most cases but 
can be corrected by adjusting the stationary contacts to give the normal 
air-gap of 1/32" between the vibrator and core of the regulator. Check 
regularly. 

Troubles and Their Elimination 

In case of voltage irregularity or inability to maintain normal voltage, 
remove cover of Voltage Regulator and check contacts as previously instruct- 
ed. When contacts are in proper operation and voltage is still irregular or 
cannot be maintained, see that generator collector-ring brushes, and exciter 
commutator brushes are clean and have proper pressure. Also check for 
possible loss of generator speed or exciter speed due to looseness of belts. 

Do not change or tamper with wiring of the Voltage Regulator except 
to check tightness of connections where necessary, or as instructed below : 

Voltage Will Not Build Up 

1. If vibrator does not vibrate see that voltage is getting to the coil of 
the Voltage Regulator. There may be a loose or open connection 
in the Regulator or exciter circuit. 

2. Regulator contacts may be excessively dirty and need cleaning up. 

3. Check the commutator and brushes on the exciter to make sure 
contact is good. Clean brushes and commutator of dust or other 
foreign material. Check brush pressure. 

4. Make sure that the exciter rheostat hand-wheel is all the way to the 
right for automatic operation. Check exciter operation by cutting 
out rheostat, turning handwheel to the left for a few seconds. If 
voltage builds up, exciter is operating properly. 

5. Check for excessive belt slip which will cause a reduction in exciter 
speed. 

6. Check up on generator collector-ring brushes and connections. 

7. The Voltage Adjusting Knob may be turned too much in the decrease 
voltage direction. 

Voltage Regulator Does Not Control the Voltage at All 

1. Be sure "AUTO-HAND" switch is in position for automatic opera- 
tion. 

2. Be sure exciter rheostat is turned "IN" (to decrease excitation) com- 
pletely, or to the punch mark indicated on the rheostat. 

3. Check large resistor (EM-25612, Fig. 22) on back of regulator panel 
for open circuit. 

4. Check relay (EM-25601) coil for open circuit or short circuit. If the 
relay coil has no voltage the regulator will not operate. The normal 
operating voltage on the relay coil is 40 to 60 volts A. C. 

5. Check exciter rheostat (EM-25618, Fig. 8) circuit for a short circuit 
in the rheostat or its wiring. 

6. Contact vibrator rnay be bent or contacts stuck. 

7. Voltage adjusting knob (EM-25641) may be turned too much in the 
increase voltage direction. 
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Voltage Becomes Erratic 



1. The anti-hunt resistor (EM-25606) may not be adjusted properly. To 
increase the anti-hunt eflfect, increase the resistance of this resistor. 
CAUTION: In the adjustment of this resistor never cut out more 
than 50% of the resistance in decreasing the anti-hunt force. After 
this resistor setting has been changed it will be necessary to re-set 
the yoltage by means of the voltage adjusting knob on the front of 
the regulator. This resistor is set properly at the factory and should 
need no further adjustments. 

2. The exciter field rheostat adjustment will affect the operation of 
the voltage regulator. Too high a resistance will cause the regulator 
to "hunt". The proper setting for the exciter field rheostat is just 
below the setting which produces "hunting". Too low a setting will 
cause the sensitivity of the regulator to be poor. This rheostat is 
adjusted at the factory and a punch mark is put on the rheostat to 
indicate the correct setting of the rheostat. 

NOTE: The term "hunting" refers to a periodic variation of gener- 
ator voltage from normal voltage. The period of variation is usually 
1 to 5 times per second. 

3. Check for tightness of Regulator connections and other connections 
in the generator or exciter circuit. 

4. Check for excessive build-up or pitting of the Regulator contacts. 

5. Make sure no contact is stuck. 

6. In some obstinate cases it is found that exciter brushes are off neutral. 
Shifting the brushes against the rotation may correct the difficulty. 
Do not shift more than necessary, since it may cause sparking at the 
commutator. 

7. The relay air-gap (Fig. 21) will sometimes affect the stability of the 
regulator. In some cases the erratic or "hunting" condition of the 
regulator may be corrected by readjustment of the air-gap. In most 
cases it will be found that the air-gap must be reduced to a smaller 
value than the recommended setting of 1/32". In unusual cases where 
the "hunting" is produced by too much stabilizing effect, it may be • 
■necessary to increase the air-gap to about 1/16". This should be done 
only if items 1 to 6 above fail to correct the trouble. 

Voltage Sensitivity is Poor 

1. Make sure that the Exciter Rheostat Handwheel is turned all the 
way to the right, or to the punch mark on the rheostat. 

2. See that no screws or mechanical parts of the Voltage Regulator 
relay have become loose. 

3. Check connections for tightness. 

4. Air-gap may be too large or too small. Adjust air-gap to 1/32". 

5. Contacts may need to be cleaned or refaced. 



Voltage Droops Excessively with increase in Generator Load 

1. Regulator "AUTO-HAND" switch may not be in the "AUTO" po- 



2. Exciter Field Rheostat may not be cut in enough. 

3. The voltage droop is determined by the setting of the exciter field 
rheostat. To decrease the droop increase the resistance (decrease 
excitation) slightly. 



sition. 
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Contact Sparks Too Much 

1. The spark-suppressor condenser (EM-25606) may be disconnected, 
or open-circuited. A contact that does not spark may have a conden- 
ser with a short-circuit in it. A contact whose spark is large and 
shows a yellow flame may have a condenser that is open-circuited. 
Condensers are easily checked by any standard condenser test set. 

2. A lead may be broken or loose between the contacts and the spark- 
suppressor condenser. 

3. A lead may be loose to the hand rheostat, or the rheostat burned out 
or broken. 



Cross Current Compensation 

When operating generators in parallel the division of the kilowatt load 
between the generators depends upon the driving power of the diesel 
engines which is controlled by the engine governors. (Refer to Operating 
Instructions, Parallel Operation of Generators, Page 10.) This division of kw 
load is practically independent of the field current of the generator as sup- 
plied by the exciter. However, certain types of loads (low power factor loads) 
when connected to the generator, cause the output of the generator to consist 
partly of current which is not convertable to power. This current is tech- 
nically called "reactive kva" and generally called "wattless current". 

The division of the "wattless current" between generators operating in 
parallel depends entirely upon the excitation of the generator field. If the 
excitation of one generator is greater than others with which it is operating 
in parallel, it will furnish more than its share of the "wattless current". It is 
therefore necessary to provide a means of correcting the excitation of in- 
dividual generators which take more or less than their proper share of watt- 
less current. Although the voltage regulators control the field excitation (See 
General Information, Voltage Regulator, Page 4) it isn't possible to make 
two voltage regulators exactly the same. That is, it isn't possible to regulate 
the output of the generator so close that it will not vary a slight bit from 
that of any other generator. The slightest change will cause unequal division 
of "wattless current". 

To correct this discrepancy, the voltage regulator relay coil (EM-25601, 
Fig. 21) is connected in parallel to the secondary of a current transformer 
(EM-25616, Fig. 16) across a rheostat (EM-25612, Fig. 22), as well as across 
the generator terminals. Thus the vibration of the vibrating reed is effected 
by the current output as well as by the voltage output of the generator. This 
is called "Cross-Current Compensation". 

As the current output of the generator increases, the energy into the 
voltage regulator coil increases causing the vibrator reed to increase the 
magnitude of its vibrations thus causing the contact to be open more and 
cut down the excitation. Reduced excitation of course cuts down the gener- 
ator current output. The voltage however, will reduce only slightly because 
the generator is connected to the bus on which the voltage is maintained by 
the other generator or generators. The amount of current shunted through 
the relay coil can be varied by the Cross Current Compensation rheostat. 
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GENERAL DESCRIPTION 



SYNCHRONOUS GENERATOR 



Function of the Synchronous Generator 

The synchronous generator (Fig. 25) is a device to convert mechanical 
power to electrical power. Mechanical power is transmitted from the diesel 
engine through a flexible coupling and thus to the generator shaft (Fig. 26) ; 
and the electrical power output is obtained by simply making '-.onnections to 
the lead terminals, LI, L2, L3, LO, (see Fig. 28). 

Here — briefly — is how the mechanical power is converted to electrical 
power. The rotor (Fig. 26) turns with the generator shaft. Thus the field 
poles (Fig. 26) revolve within the armature (Fig. 26) and move past the 
armature coils. At the same time current from the belted exciter (Fig. 26) 
(described in the following section) flows through the generator field coils 
making each of the field poles a strong magnet. The action of tht revolving 
magnet generates an electrical voltage and current in the armature coils. 

Electrical Rating 

The generator is designed so that it can be operated to give either a 
60 or 50 cycle output as follows : 



60 Cycle Output— 1200 RPII' 

127.5 Kva (kilovolt amperes) 

102 Kw (kilowatts) 

60 Cycles per second 

SOfc Power factor 

220/127 Volts 

335 Amperes full load per terminal 

3 phase 

50 Cycle Output— 1000 RPM 

113.7 Kva (kilovolt amperes) 

91 Kw (kilowatts) 

50 Cycles per second 

80% Power factor 

400/230 Volts 

164 Amperes full load per terminal 

3 phase 



Complete instructions for changing over from 60 to 50 cycle operation 
or vice versa are given on Pages 118-119. 




Original from 
UMIVERSITY OF CALIFORNIA 



SYNCHRONOUS GENERATOR "B" 



113 



Temperature Rating 

When operated at full load continuously the generator field poles (Fig. 
26) will have a maximum temperature rise that will not exceed 50 deg. C. 
(122 deg. F.) above the ambient temperature (temperature of the surround- 
ing air). 

The armature core and coils (EM-5 18002, Fig. 38) will have a maximum 
temperature rise that will not exceed 40 deg. C. (104 deg. F.) above the 
ambient temperature. 

When operated at 25% overload for 2 hours the field will have a temper- 
ature rise that will not exceed 65 deg. C. (149 deg. F.) and the armature a 
temperature rise of 55 deg. C. (131 deg. F.) above the ambient temperature. 



Mechanical Construction 

The generator is of drip proof construction, self ventilated, complete 
with single ball bearing, special terminal box, and screen covers over the 
openings at the bottom (to prevent entrance of rodents and large insects). 
The generator is coupled directly to the diesel engine through a flexible 
coupling (see Fig. 93). 

Manufacturer's Identification 

Identification of the generators to the Manufacturer is as follows: 

Size AF-6 

Production number . . 67728 

Serial numbers 85367 to 85446 incl. 

85522 to 85867 incl. 

EXCITER 

The direct current generator which provides the direct current for the 
synchronous generator field coils of the synchronous generator is called the 
exciter (Fig. 26). Like the synchronous generator it is capable of converting 
mechanical power to electrical power. The belt drive illustrated in Fig. 27 
transmits mechanical power to the exciter from the generator shaft but 
since that shaft gets its mechanical power from the diesel engine, it is 
apparent that the engine furnishes mechanical power not only for the syn- 
chronous generator, but also for the exciter. 

The exciter also has field poles and an armature core, but unlike the 
synchronous generator the exciter field poles are stationary and the exciter 
armature rotates. This can be clearly seen by comparing Fig. 41 showing 
the exciter parts with Figs. 33 and 34 on the synchronous generators. 

The exciter armature (EM-5 18101, Fig. 41) rotates in the stationary 
magnetic field set up by field coils mounted on the field frame (EM-5 18108, 
Fig. 41) inducing a voltage in the armature coils. Although the voltage 
induced in each individual coil is an alternating current voltage, these coils 
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EXCITER — rConf'd J 



are connected to the commutator (EM-518118, Fig. 41) in such a way that 
there is a direct current voltage at the carbon brushes, to which the armature 
leads (EM-518136, Fig. 41) are connected. 

The voltage at the exciter brushes and consequently the voltage on the 
exciter armature leads is increased by increasing the current in the field coils 
and consequently increasing the strength of the magnetic field. 

To accomplish this for manual operation (when a voltage regulator is 
not used) all of the exciter field poles are connected in series and one end 
of this circuit is connected directly to one of the carbon brushes (EM-5 18129, 
Fig. 41) while the other end is connected in series with exciter field rheostat 
(Fig. 29) before eventually connecting to the other carbon brush. 

Varying the resistance in the exciter field circuit thus increases or de- 
creases the voltage on the exciter armature leads. But since these leads 
connect to the synchronous generator field coil circuit through the collector 
rings (EM-518045, Fig. 34) and brushholders it is apparent that varying the 
exciter field circuit resistance also controls the synchronous generator arma- 
ture voltage. 

Electrical Rating 

The exciter is designed to develop a full load electrical output as follows : 



Temperature Rating 

The exciter will operate at full load continuously with a maximum 
temperature rise of 40 deg. C. (104 deg. F.) above the ambient (surrounding 
air) temperature. 

Mechanical Construction 

The exciter is of drip proof construction, self ventilated, complete with 
two ball bearings, screen covers over the opening at the bottom (to prevent 
entrance of rodents or large insects). The exciter is mounted on top of the 
generator frame and is driven by three "V" belts from a sheave mounted on 
the generator shaft. (See Figs. 26 and 27.) 



The generator terminal box (Fig. 26) is mounted on the right side of the 
generator frame when facing the shaft extension end. Links (Figs. 30 and 31) 
provide a means of easily changing connections to obtain either generator 
output as listed under Electrical Ratings, Page 112. 

Proper link arrangements are explained under Operating Instructions, 
Connections, Pages 118-119. These connections, when properly made, take care 
of all changes required to make the meters and instruments on the Generator 
Line Unit (See Page 134) operate correctly. 



2 Kw (kilowatts) 



125 Volts DC 
16 Amperes 



GENERATOR TERMINAL BOX 
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GENERATOR LINE UNIT 



The generator line unit (Fig. 27) is mounted on the left side of the 
generator frame when facing the shaft extension end. An instrument panel 
(EM-25800) generator circuit breaker (EM-25671-1) and line terminal lugs 
(EM-25674), voltage regulator (EM-25600-1), and exciter rheostat (EM- 
25770) are mounted on the line unit. 

Instrument Panel 

The instrument panel is mounted in rubber on the frame of the generator 
line unit. The rubber mounting prevents the vibration of the engine and 
generator from effecting the reading or adjustment of the sensitive meter 
parts. 

A voltmeter is provided, along with a voltmeter switch, making it 
possible to read the voltage between each of the three line leads (L-L 1, 2, 
2 on switch) and between each line lead and the neutral (L-N 1, 2, 3 on 
switch). 

An ammeter and ammeter switch are provided to indicate the current 
in each of the three phases. 

A frequency meter indicates the frequency at which the alternating 
current is being generated when operating on either 50 or 60 cycles. 

A total hour meter indicates the total number of hours that the unit has 
operated up to 99,999 hours and then the meter starts over again like a mileage 
speedometer on an automobile. 

Synchronizing lamps and synchronizing lamp switch provide a means of 
synchronizing the generator with other similar generators or with an existing 
source of 3-phase, 50 or 60 cycle power of the same voltage. (See Pages 121- 



Two 12 volt panel lights are furnished for operation in series with 
the 24 volt diesel engine battery. A panel lamp switch is provided to switch 
the lights on or olT. These lights are operated from the battery so that in 
case of breakdown of the generator it is possible to obtain light at the panel. 

Generator Circuit Breaker 

The generator circuit breaker provided the means of connecting the 
generator to the load. In other words it is the means of connecting the 
power output of the generator to the power line serving the equipment 
requiring electrical power. 

The breaker is provided with trip units (EM-2S672A or IB, Fig. 32) which 
automatically disconnect the generator from the load if the load current 
becomes too much for the engine and generator to carry. The trip unit 
operates on a thermal principle. The flow of current causes heating. Higher 
currents cause greater heat. The trip unit is set to disconnect the generator 
from the line when a predetermined amount of heating takes place. This 
prevents damage to the unit due to heavy currents. 

A trip unit rated 175 amperes maximum is used on 50 cycle — 1000 rpm 
operation and 500 amperes maximum on 60 cycle, 1200 rpm operation. 
This is because the generator has different generating capacity at the different 
speeds. 
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Voltage Regulator 

The voltage regulator (Fig. 29) will automatically adjust exciter field 
circuit resistance as required to maintain a constant voltage at the ter- 
minals of the synchronous generator. This eliminates the need for making 
continuous adjustments to the setting of the exciter field rheostat. 

The voltage regulator regulates the voltage output of the synchronous 
generator so that it will not vary, except momentarily, more than plus or 
minus 2% of the rated voltage. 

The coil of the relay (EM-25601-1, Fig. 28) which actuates a vibrating 
contact, is connected across the generator terminals through a potential 
transformer. The voltage of the generator governs the magnitude of the 
vibrations of the contact so that when the voltage is high the contact 
vibrates with a shorter period of contact than when the voltage is low. 
The contact is connected into the exciter shunt field circuit. Thus when 
the alternating current output voltage of the generator is high, there is 
less contact of the vibrating contacts resulting in a weakened exciter 
field. When voltage is low there is more contact on the vibrating contacts 
resulting in a strengthened exciter field. 

The strength of the exciter field determines the output of the exciter 
and the output of the exciter determines the strength of the rotating field 
of the generator, thus the voltage output of the generator. The voltage of 
the generator can be raised or lowered by changing the setting of the 
voltage adjusting knob on the front of the voltage regulator. 

Exciter Rheostat 

The exciter rheostat (Fig. 29) is a variable resistor which is connected 
into the field circuit of the exciter. The resistance of the rheostat can be 
varied manually and since the strength of the exciter field effects the voltage 
of the generator, the generator voltage can be varied by hand. The rheostat 
is not in the exciter field circuit when the voltage regulator is used to 
regulate the generator voltage. 
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OPERATING INSTRUCTIONS 



INSTALLING 



In general, the engine generator set should be installed on a level floor 
or level ground in a clean, well-ventilated place, accessible for inspection 
and care. The generator should be protected as much as possible from 
excessive moisture, oil, dust and dirt. It should not be installed where 
inflammable gases or combustible material may float in the air. 

The engine generator set should be so placed that the Generator Line Unit 
is easily accessible for reading meters and adjusting the voltage regulator. 



The generator terminal box (Figs. 30 and 31) provides for connections 
to operate at 220/127 volts, 60 cycles, 1200 rpm, or 400/230 volts, 50 cycles, 
1000 rpm. 

220/127 Volt, 60 Cycle Operation 

The proper terminal box connections for 220/127 volts, 60 cycle, 
1200 rpm operation are shown in Fig. 30. The large connecting links are 
connected between terminals 0 & 4, 4 & 5, 5 & 6, 7 & 1, 8 & 2, 9 & 3. 
The small connecting link labeled "Voltage Regulator" is connected be- 
tween terminals A & C. The small connecting link labeled "Synchronizing 
Lamps" is connected between terminals D & F. 

The generator circuit breaker overload trip unit for 60 cycle, 220 
volt operation (EM-25672-1B, Fig. 32) is identified with the number 500. 
This indicates that the trip unit is for 500 amperes maximum operation. 

Refer to Fig. 32 showing the method of removing and replacing a trip 
unit. Remove the front of the Generator Line Unit labeled "Generator 
Circuit Breaker" and remove the cover of the breaker (Item EM-25695). 
Use the wrench provided in the tool compartment to remove the six nuts 
(Item EM-25696) and loosen the six screws (Item EM-25697). The remaining 
screw on the top middle terminal (Item EM-25698) is loosened and the trip 
unit can be removed by unhooking it from the tripping mechanism. When 
placing a trip unit in the breaker make sure that the center screw at the 
top of the trip unit is tight, engage the tripping mechanism and replace 
the screws (EM-25697) and the six nuts (EM-25696). 

The 500 ampere trip unit must be placed in each breaker for 60 cycle 
operation. 



400/230 Volt. 50 Cycle Operation 

The proper terminal box connections for 400/230 volt, 50 cycle, 1000 
rpm operation are shown in Fig. 31. The large connecting links are connected 
between terminals 4 & 7, 5 & 8, 6 & 9. The small connecting link labeled 
"Voltage Regulator" is connected between terminals A & B. The small con- 
necting link labeled "Synchronizing Lamps" is connected between terminals 



CONNECTIONS 



D & E. 
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400/230 Volt, 50 Cycle Operation — f Cont'd J 

The generator circuit breaker trip unit for 50 cycle, 400/230 volt 
operation is identified with the number 175. This indicates that the trip 
unit is for 175 amperes maximum operation. 

Refer to Fig. 32 showing the method of removing and replacing a trip 
unit. The proper trip unit is installed as directed under 60 cycle operation. 

The 175 ampere trip unit must be placed in each breaker for 50 cycle 
operation. 

Load Connections 

After the terminal box and the breaker are set for the operation required, 
use the wrench provided in the tool compartment to connect the load leads 
to terminals LI, L2, L3 and LO of the generator circuit breaker. The terminal 
lugs are reached by removing the panel labeled "Remove this panel for 
access to load terminals". See Fig. 28. 

Terminal LO is the neutral connection for use when the load consists of 
a 4 wire system. This neutral connection should be used only in accordance 
with the general practice of the U. S. Army Engineers. 

Ground the frame of the generator in accordance with general practice 
of Army Engineers. The ground connection must be made with wire at 
least the size of that used to connect to the load so that the ground connection 
will carry short circuit current in case the generator becomes grounded. 

BEFORE STARTING 

1. When starting up first time, remove the blue protective lacquer from 
the generator collector rings, (EM-5 18045, Fig. 34) with alcohol or 
equivalent. 

2. See that brushes on exciter commutator and generator field collector 
rings make contact and are free to move in their holders (Figs. 41 
and 35 illustrate these parts). 

3. Make sure all moving parts have sufficient clearance from stationary 
parts and that no loose objects are lodged in the generator. 

The ball bearing (EM-518053, Fig. 34) is properly packed with grease 
before shipment so no attention is required. 



STARTING 

1. See that the generator circuit breaker is open (in the down position). 
Use the circuit breaker handle from tool compartment to operate 
the breaker. 

2. The synchronous generator output voltage may be controlled either 
automatically with automatic voltage using the voltage regulator or, 
by hand using the exciter rheostat. 

(a) Automatic Voltage Regulation: Turn the exciter rheostat 
handle all the way to the right (clockwise direction), or 
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"Increase Excitation" direction. Turn the regulator switch 
(EM-25622, Fig. 52), located in the regulator cover, to the 
"Auto" po.sition. 

(b) Manual Voltage Regulation: Turn the exciter rheostat han- 
dle all the Way to the right (clockwise direction) or "In- 
crease Excitation" direction. Turn the regulator switch 
(EM-25622) to the "Hand" position. 

3. Start the engine and bring generator up to speed. The speed can 
be checked accurately by observing the frequency meter. At correct 
speed the frequency meter will indicate the proper frequency for either 
50 or 60 cycle operation. 

4. See that the generator is operating at rated no load voltage, (check 
voltmeter, EM-25801, Fig. 46), and close generator circuit breaker. 

(a) If on automatic operation adjust the voltage regulator 
adjusting knob so that the voltmeter registers proper voltage. 

(b) If on hand operation adjust the exciter field rheostat so that 
the voltmeter registers proper voltage. 

5. Make sure the automatic polarity reversing switch motor (EM-25602, 
Fig. 52) is running. (See voltage regulator maintenance instructions, 
Page 137). 

LOW VOLTAGE 

The following conditions may prevent the generator from developing 
normal voltage. 

Generator 

1. Speed may be below normal. Check with the frequency meter (EM- 
25806, Fig. 52). If the speed is below normal the frequency meter 
will show low frequency. 

2. Generator collector ring brushes (EM-518030, Fig. 35) may be 
making poor contact. See instructions for maintenance of generator 
brushes and collector rings. Page 126. 

Exciter 

1. Speed may be below normal. Check "V" belt drive (EM-518072, 
Fig. 33) for tightness. Belts should be just tight enough so that 
they do not slip. Remove the back plates (EM-5 18206 and EM-5 18205, 
Fig. 33) of the drip proof covers to get at the "V" belts. 

2. Commutator, after long use or exposure, may become rough and 
dirty, or brushes may be excessively worn. See Fig. 41 and instruc- 
tions for maintenance of exciter commutator and brushes. Page 131. 

3. If on hand operation, the exciter field rheostat (EM-25770, Fig. 50) 
(See Fig. 29) might be turned all the way (counter clockwise) 
to the left. 

4. Exciter field may lose residual magnetism. The field poles retain 
a slight amount of magnetism while idle. If this magnetism is lost, 
the exciter will not build up voltage. If all other efforts fail to 
correct the difficulty, connect a battery across Fl and F2 of the 
terminal block (EM-25865, Fig. 45) in the generator line unit. If, 
after building up voltage, the ammeter indicates in reverse, shut 
down and reverse the connections Fl and F2. 
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Voltage RegHlator 

1. Voltage may require adjustment with Voltage Adjusting Knob 
(EM-25641, Fig. 52). 

2. Contacts of regulator may need attention. See maintenance instruc- 
tions on voltage regulator contacts, Page .... 

3. Polarity of the connections from the exciter may be reversed. Reverse 
the connections at Fl and F2 on the terminal block (EM-25865, Fig. 



4. Voltmeter or ammeter may read incorrectly. Voltage may be higher 
than indicated or current may be higher than indicated. Check with 
another voltmeter or ammeter. 



1. Before connecting the synchronous generator to be operated in 
parallel with others for the first time, check phase rotation to see 
that it is the same as that of the other generator on the power 
system with which it is to be paralleled. One method of checking 
phase rotation is to connect a three-phase induction motor first to one 
generator, then to the other generator, making sure that the motor 
is connected to the correct corresponding phases. That is, tag the 
3 leads of the motor to correspond with the marking on the terminals 
of the generators or power systems to be paralleled. When rotation 
of the motor is in the same direction for all generators, the phase 
rotations of the generators are the same. If rotation of the induction 
motor is opposite for the incoming generator than for the other 
generator, reverse any two of the three power terminals (i.e. not the 
neutral where neutral lead is used) of the generator and check again 
with motor until correct phase rotation is indicated. 

2. Connect the generator to the line making sure proper phases are con- 
nected together. The connections should not be made when one 
generator is operating unless absolutely necessary (operator may 
suflfer severe shock). After making connections start up the first 
generator in accordance with instructions close the generator cir- 
cuit breaker. 

3. Start up the second generator and bring it up to proper speed as 
indicated by the frequency meter (Fig. 46). 

4. Synchronizing lamps all carried in the tool compartment. Place them 
in the sockets and turn the synchronizing lamp switch (EM-25813) 
of the second generator to the "ON" position. 

5. The synchronizing lamps will flicker until the two generators are 
very close to the same speed or in other words, close to synchronism. 
As the generators approach synchronism the fluctuations of the lamps 
will become slower. When the fluctuations are very slow, about one 
fluctuation 'every two or three seconds, the breaker of the incoming 
generator may be closed when the lights are dark, thus paralleling the 
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OPERATING TWO GENERATORS CONNECTED TOGETHER 



(PARALLEL OPERATION) ~~ f Cont'd) 



generators. If the incoming generator is thrown on the line when the 
lights are not dark, electrical disturbances will cause severe mechanical 
stresses which many result in misalignment of the engine and 
generator. 

The governors of engines whose generators operate in parallel determine 
how much kilowatt load each generator carries. If governors are not set for 
the same speed and adjusted for the same droop in speed from no load to 
full load then they do not divide the kilowatt load proportionally. It some- 
times happens that one engine will actually drive another through the 
generator, one generator acting as a motor. At such times the generator 
currents are high, totalling much more than the load. In such a case adjust 
the governor of the machine carrying the least current so as to increase 
its speed, until the sum of the currents of the generators" is at minimum. 
The best check on whether engines are carrying their proper loads is by 
their indicating devices, or the exhaust of the diesel engine. (Refer to Main- 
tenance, Voltage Regulator, Cross Current Compensation, Pages 141-142). 
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To insure the best operation, make a systematic inspection of the 
generator, and its associated equipment once every 300 operating hours at 
normal service. If particularly hard service has been given check whenever 
possible. Special attention should be given to the following: 



See that both the interior and exterior of the generator, exciter, generator 
line unit and generator terminal box are kept free from an accumulation 
of dust, dirt, oil or water, and particularly metallic particles. 

Blow out each part of the unit occasionally by directing a stream of 
air through each part. The amount of cleaning necessary will depend on 
the service conditions under which the generator operates. When using 
air for blowing out, do not use excessive pressure, as it will curl up edges 
of insulation on windings. 



(See Figs. 33 through 40 for illustrations of the parts mentioned.) 
Lubrication 

The generator ball bearing (EM-518053) shown in Fig. 34 is an 
SKF ball bearing No. 6314. The bearing housing (EM-518057) is packed 
with 3 oz. of high grade neutral grease, Army Classification WB-2. 

The bearing housing should be flushed out with flushing oil and refilled 
with new grease every 1000 hours of normal service. If gasoline or other 
solvents are used for flushing out housing, be sure to remove all traces of 
the solvent before filling the housing with grease. To obtain the best 
efficiency fill the housing 1/3 to 2/3 full. The housing will hold approx- 
imately 6 oz. of grease, but it should never be filled more than 2/3 full. 

The greasing plug (EM-5 18049) shown in Fig. 33 is accessible througli 
the hand hole by removing the hand hole cover (EM-518066) in the lower 
rear cover plate (EM-5 18205). The drain plug (EM-518050) extends below 
the guard screen (EM-5 18204;. 

Bearing temperature rise above the ambient (surrounding air) tem- 
perature should not be more than 40 deg. C. (104 deg. F.). The temperature 
rise should be checked occasionally. A bearing may run hot for the following 
reasons : 

1. Contamination of grease. 

2. Insufficient amount of grease. 

3. Too much grease which causes excessive heating due to churning. 

4. Grease too stifif preventing free action in bearing. 

5. Excessive thrust due to misalignment or excessive imposed loads. 

6. Pounding caused by bearing being loose on shaft or balls being worn 
detectable by noise. 

7. Actual bearing failure caused by broken or flat balls detectable by 
noise. 

8. Heat from external source causing high bearing temperatures. 

Causes in Items 1, 2, 3, & 4 can be prevented by properly following 
lubrication instructions on Pages 124-125, 129-130. 
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The difficulty in Item 5 could be caused by a misaligned coupling or 
sprung stator frame. Do not exert excessive pressure on one end of frame 
to make it fit onto the engine bedplate. 

Difficulties in Items 6 & 7 should be remedied by replacing the bearing. 
Before attempting to replace the bearing, determine the underlying cause 
and take steps to prevent a recurrence. 



RemoYol of Generator Bearing 

(See Figures 9 & 10) : 

1. Remove upper (EM-518206) and lower (EM-518205) rear cover 
plates by removing the 10 screws (EM-5 18202). (Screw driver is 
provided in the Tool compartment.) 

2. Loosen "V" belts (EM-518072) by loosening the bolts (EM-518201) 
holding the exciter sheave covers (EM-518208 and EM-518209) and 
lowering the four bottom jamb nuts on the exciter mounting studs 
(EM-5 18074). Remove the "V" belts. 

3. Loosen the set screw in the exciter sheave (EM-5 18077) and re- 
move the sheave. 

4. Remove exciter sheave covers (EM-518208 and EM-518209) by re- 
moving bolts (EM-5 18204) and taking the cover apart. 

5. Remove screw (EM-518060) and retaining washer (EM-518061) at the 
end of shaft, loosen set screw (EM-5 18076) in hub of drive sheave 
(EM-518064) and pull the sheave off. 

6. Remove the greasing and draining plugs (EM-5 18049) and (EM- 
518050). 

7. Remove the 4 bearing housing bolts (EM-518058) and 6 bearing 
bracket bolts (EM-518048), loosen the field leads (EM-518025) and 
remove the bearing bracket (EM-5 18047) allowing the rotor to 
rest on the stator. 

8. Remove the sheave spacer (EM-518059) by sliding it off the shaft. 

9. Remove the four bearing housing cap screws (EM-5 16056) and 
remove the bearing housing (EM-518057). 

10. Apply outward pressure to the inner race of the bearing (EM-518053) 
only, until the bearing comes oflt shaft. A steady pressure should be 
applied if possible rather than pounding by means of hammer blows. 
But if a hammer is the only available tool, the blows should be trans- 
mitted by means of a wooden or fibre block. 

11. Put on the new bearing with steady inward pressure on the inner race 
of the bearing only. Before replacing the bearing housing wash it 
out with a flushing oil. After the housing is mounted make sure all 
screws and plugs are securely tightened in place. 

To reassemble, follow back through the steps of disassembly. 



Digitized by 



Gougle 



Qrigiral from 
UNIVERSITY OF CALIFORNIA 



126 



SYNCHRONOUS GENERATOR "B" 



Collector Rings and Brushes 

(See Figures 33, 34, and 35 for illustration) : 

The collector rings (EM-518045) are made of cast brass and are bolted 
(EM-518046) to a bakelite sleeve (EM-5 18044) which fits over the shaft and 
is secured with a socket head set screw (EM-5 18043). These rings are con- 
nected to the generator field coils and collect the direct current output of the 
exciter through carbon brushes (EM-518030) which are mounted in the 
brush holder (EM-518031) as shown in Fig. 35. If the direct current of the 
exciter does not reaich the generator field coils the generator will not 
generate electricity. 

To reach the brushes and collector rings for servicing it is necessary 
to remove the bolts (EM-518202) holding on the lower rear cover plate 
(EM-518205) and remove the plate. The brushes and rings can be reached 
through the openings in the bearing bracket. 

Improper functioning of the collector ring and brushes is indicated by 
sparking. Sparking may be caused by one of the following conditions and 
may be remedied as indicated: 

CAUSE REMEDY 

1. Collector rings not running 1. Turn rings concentric to shaft 
concentric with shaft. and surface polish with a com- 
mutator grinding stone or sand- 
paper. (DO NOT USE EMERY 
CLOTH.) 

2. Collector ring surface rough 2. Turn rings or polish with a com- 
or pitted. mutator grinding stone or sand- 
paper depending on roughness. 
This roughness is usually due to 
prolonged sparking. 

3. Brushes tight in brush hold- 3. Remove brush by lifting spring 
ers. and clean the holder socket. 

Check the brush for high spots. 
Clean off larger spots with sand- 
paper. 

4. Oil on surface of collector 4. Correct oil leakage and wipe off 
rings. surface of rings and brushes. 

5. Vibration of brush holder 5. Tighten brush holder stud (EM- 
stud. 518034) which is mounted in the 

bearing housing cap and fasten- 
ed with a jamb nut. Also tighten 
the screw (EM-518033) which 
holds the brush holder on the 
stud. 

If it is necessary to remove the collector rings for turning or replacement 
proceed as follows : 

1. Remove the bearing (EM-518053) by proceeding as described in 
detail under bearing removal. 

2. Remove the bearing housing cap (EM-5 18054) along with the brush 
holders after disconnecting the field leads. 

3. Loosen socket head set screw (EM-5 18043) and remove collector rings. 
When installing new brushes, the ends of brushes should be ground 

to fit curvature of collector ring. This can be done by putting a piece of 
sandpaper on the surface of collector rings with rough side against the brush. 
While the brush is pressed against sandpaper, move sandpaper in direction 
of rotation of rings and repeat this motion until brush fits curvature of rings. 
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Field Poles 

(See Figures 33, 34 and 36) : 

Field poles (EM-518081) are made up of copper wire wound on a lam- 
inated steel pole after the pole is properly insulated. Damage which breaks 
the wire on a field pole or the connections between poles and the collector 
rings will make operation impossible. 

If it is necessary to replace a field pole proceed as follows : 

1. Remove the generator from the engine and base by removing bolts 
holding flexible coupling to engine flywheel, the bolts holding genera- 
tor to the base, and disconnect any wire connections between engine 
and generator. 

2. Press off the flexible coupling (MD-6111A). 

3. Remove 6 bolts (EM-5 18007) and remove coupling end baffle (EM- 
518008). 

4. Carry out operations No. 1 to No. 9 inclusive as outlined on Page 125 
under the heading "Removal of Generator Bearings." 

5. Disconnect field leads from brushes by loosening bolt (EM-518036). 

6. Place a pipe, (at least 6 ft. long), with an inside diameter slightly 
larger than the coupling end ^haft diameter, over the coupling end 
shaft extension. Place the lifting rope or chain of a hoist around 
the pipe as close to the rotor as possible and lift until hoist supports 
the end of the rotor. Apply downward pressure on the free end of 
the pipe until the rotor is completely supported by the hoist. Maintain 
the downward pressure on the pipe and pull the rotor out of the stator. 
If there is no pipe available, lift the shaft extension end as high 
as possible and slide a sheet of tin or similar hard surface sheet material 
between the rotor and stator and remove the rotor by sliding it 
out of the stator. 

7. Apply an even pressure around the inner race of the bearing or pound 
with hammer transmitting the blows by means of a wooden or fibre 
block and thus remove the bearing. 

8. Remove bearing housing cap (EM-5 18054) and the brush holders 
(EM-518031). 

9. Loosen the set screw (EM-5 18043) and remove the collector ring 
assembly (EM-518045). 

10. Remove blower bolts (EM-518011) and remove both blowers (EM- 



11. Disassemble the damper winding on the pole to be removed by 
either of the following methods : 

(a) Drill out iron rivet (EM-518084) holding end segments (EM- 
518041) of the end ring. 

Heat up the phos. copper weld between the end segments to 
at least 1300 deg. F. so the phos. copper melts. Both ends 
of both end segments must be loosened. 

(b) Saw the weld and rivet by sawing along the welded portion 
of the segments. 

12. Disconnect the connections to the field winding from adjacent pole 
winding. 
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13. Drive out the pole pin (EM-518083, Fig. 36) with a rod of slightly 
smaller diameter than the pole pin. 

14. Remove the pole, in the direction which allows free movement of the 
end segments, by hammer blows transmitted by a wooden or fibre 
block against the lower part of the pole. Do not pound on the wind- 
ings unless you know they are damaged beyond repair. 

15. Put on a spare pole by reversing the above procedure. Make sure 
the spare pole has the ends of the windings brought out at the same 
side as those on the pole which was removed. Each pole is connected 
so that the field current flows opposite to that in the adjacent pole. 
The pole shims (EM-518082) consist of one piece of 18 gage and 1 
piece of 29 gage steel sheet. 

16. The overlapping portion of the end ring segments must be thoroughly 
cleaned. Place a small piece of phos-copper between the overlapping 
portions, drill and rivet, and (a) complete the connection with a phos- 
copper weld to insure a perfect electrical connection or (b) bolt tightly 
together. 

Armature 

(See Figures 37 through 40) : 

The armature core (EM-5 18003, Fig. 37) is made of sheet steel punchings 
held together with steel straps and provides 72 slots for the armature coils 
(EM-518009, Fig. 38). Each slot is* insulated (EM-518079) and the coils 
inserted in the slots. The slot insulation is trimmed off, folded over the top 
coil in the slot aind wedges (EM-5 18078) are driven in the grooves at the 
top of the slot. (See Fig. 38.) 

Replace Coils 

If the armature winding is damaged and it is necessary to replace one 
or more of the armature coils proceed as follows : 

1. Disassemble generator and remove rotor as directed under Field 
Poles on Pages 127-128. 

2. Refer to connection diagram A-613. Note that each coil is connected 
either to each adjacent coil or to one adjacent coil and an armature 
paralleling connection (EM-518085, Fig. 39). Determine how the coil 
to be removed is connected, cut away the insulation and remove the 
solder from the connections. 

3. Facing the core from the connection end of the coils, remove the 
slot wedge from over the damaged coil and from the 10 or 11 slots 
to the right of the damaged coil. Wedges can be removed with a 
tool with saw like teeth as shown in sketch. Drive the teeth into the 
wedge and then drive out the wedge. 



4. Cut the lashings around the coils and lashing ring which held those 
coils which are to be removed. 
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5. Lift the top side of the coils in these slots with care so as not to 
damage the insulation. On coming to the tenth slot the damaged coil 
can be removed. It may be necessary to loosen a couple extra coils 
in order to make room for removing the damaged coil without damag- 
ing the adjacent coils by too much bending. 

6. Place spare coil in the slot, replace all lifted coil sides, drive in slot 
wedges (Fig. 38), connect coil per connection diagram A-613, insulate 
connections and replace lashings. 

7. Assemble the generator by following back through the steps followed 
in disassembling it. 

Replace Core and Colls 

If the core becomes damaged and it is necessary to remove the core with 
the coils proceed as follows : 

1. Disassemble the generator and remove the rotor as directed on 
Pages 127-128. 

2. Disconnect the armature leads (EM-518038, Fig. 33) from the ter- 
minal box studs (EM-25690-1, Fig. 43) and pull the armature leads 
one by one through the opening in the stator ring. 

3. Place the stator so that it rests on end with the connection end up. 
In this position the ring is resting on the engine adapter ring. Care 
should be taken to protect the generator line unit and terminal box. 

4. Remove the core pins (EM-518021, Fig. 40) from the bottom of the 
ring by drilling them out 

5. Place two 5^" lifting eyebolts at the sides of the ring, screwing them 
into the bearing bracket bolt holes. 

6. Apply considerable pressure on the core if necessary and lift the ring 
by the eyebolts with a crane. The ring will slide oflF the core. 

7. Drop the ring over a new core (Fig. 40), drive in core pins and re- 
assemble the generator. 



Bearings 
Lubrication 

The exciter is a two bearing direct current generator. The sheave end 
bearing is a SKF No. 305 ball bearing and the commutator end bearing is a 
SKF No. 304 ball bearing. Plugs (EM-518089, Fig. 41) are provided in each 
bearing housing for greasing the bearing and draining the housing. 

The exciter is shipped with the bearing housings properly filled with 
2 oz. of high grade neutral grease, Army Classification WB-2. 

The bearing housing of each bearing should be flushed out with flushing 
oil and refilled with new grease every 1000 hours of normal service. If 
gasoline or other solvents are used be sure to remove all traces of the 
solvent before filling the housing with grease. When filling housing, fill 
1/3 to 2/3 full to obtain best efficiency. The housing will hold approximately 
4 oz. of grease but should never be filled more than two-thirds full. 
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Bearing temperature rise above the ambient (surrounding- air) temper- 
ature should not be more than 35 deg. C. (95 deg. F.). Causes for high bear- 
ing temperatures are as follows : 

1. Contamination of grease. 

2. Insufficient amount of grease. 

3. Too much grease which causes excessive heating due to churning. 

4. Grease too stiff preventing free action in bearing. 

5. Excessive thrust due to misalignment or excessive imposed loads. 

6. Pounding caused by bearing being loose on shaft or balls being worn 
detectable by noise. 

7. Actual bearing failure caused by broken ball cage or flat balls de- 
tectable by noise. 

8. Heat from external source causing high bearing temperatures. 
Causes 1, 2, 3, & 4 can be prevented by properly following lubrication 

instructions. 

The difficulty in Item 5 is not very probable because the exciter is 
mounted on an adjustable plate. 

Difficulties 6 & 7 require a replacement bearing. Before replacing the 
bearing, determine the underlying cause of the bearing failure and take 
steps to prevent recurrence. 

Removal 

To remove the exciter bearings first drain the grease from the housing, 
refer to Figs. 33 & 41 and proceed as follows : 

Sfieave End Bearing 

1. Remove rear cover plates by removing bolts (EM-5 18202) and three 
bolts (EM-5 18203). 

2. Remove exciter sheave enclosures by taking covers apart removing 
four bolts (EM-518201). 

3. Loosen "V" belts loosening the four bottom jamb nuts on the exciter 
mounting studs (EM-518074). Remove "V" belts (EM-518072). 

4. Loosen set screw in exciter sheave and remove exciter sheave (EM- 
518077). 

5. Remove three bolts (EM-518088) holding bearing cap (EM-518094). 

6. Remove four bolts (EM-518098) holding sheave end bearing bracket 
and remove bracket (EM-518097). 

7. Apply pressure to inner race only of bearing (unless bearing has 
failed) and remove bearing. Pressure can best be applied against the 
bearing housing cap to remove bearing. 

Commutator End Bearing 

1. Remove two bolts (EM-518125) holding bearing cap (EM-518114). 

2. Remove drip cover (EM-518116) and lift brush holder fingers (EM- 
518134) and brushes (EM-518129) placing brush holder finger at side 
of brush so the brushes will not slide in the holder (EM-518130). 

3. Remove four bolts (EM-518098) holding the commutator end bear- 
ing bracket (EM-518128) and remove bearing bracket. 

4. Apply pressure to inner face only of bearing (unless bearing has 
failed) and remove bearing. Pressure can best be applied to the 
bearing cap to remove bearing. 

After replacing bearings, wash out bearing cap with flushing oil. Be 
sure all screws are securely screwed in place when reassembling exciter. 
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The armature (EM-5 18101) is the rotating part of the exciter. If the 
armature winding or core becomes damaged and it is necessary to replace 
the armature proceed as follows : 

Remove each bearing bracket as instructed above and lift the rotor 
out of the frame. Place a new rotor in the stator and assemble by reversing 
the disassembly procedure. 

Commutator and Brushes 

The exciter commutator (EM-518118) is made up of copper segments 
insulated from each other with small mica segments. Eacn commutator 
copper segment is connected to an armature coil. The electrical output of the 
exciter is carried to the commutator where it is picked up by carbon brushes 
which ride under pressure on the commutator. It is important to keep the 
commutator surface clean so that good contact can be made with the 
carbon brushes. 

Use no grease or lubricant on the brushes or on commutator. Keep the 
mica segments undercut about 1/64 inch and keep the undercut slots clean. 

The commutator surface should require cleaning every 200-300 hours 
operation under normal conditions. Clean it with a piece of canvas or 
similar hard-woven non-linting material. 'Ihe canvas may be very slightly 
moistened with a few drops ot clean lubricating oil or kerosene for the first 
rubbing. Finish with a piece of dry canvas. 

A roughened commutator may need to be polished with a block of sand- 
stone fitted to the curvature of the commutator. If this is not available, 
sandpaper can be used by pressing it against the commutator with a block of 
wood having the same curvature. All the brushes should be lifted and the 
commutator should be run at full speed while the polishing block is moved 
slowly back and forth along the surtace parallel to the shatt. All grit should 
be carefully wiped of¥ before the brushes are lowered. NEVER USE EMERY 
OR CARBORUNDUM CLOTH on a commutator or brush. 

Make sure that the brush yoke (EM-5 18127) is rigidly locked in its 
proper position. Each machine has its brushes set. by very accurate methods, 
on the test floor at the factory, and the brush yoke i^ locked and marked in 
the proper position. Do not change this position. Interpole exciters do not 
require and will not permit shifting for different loads. 

Under normal conditions of operation there should be no sparking at 
the brushes. Injurious sparking should never be permitted to continue. 
The causes of sparking are: 

(a) Brushes not set at the proper place. 

(b) Brushes not properly htted to commutator. 

(c) Brushes not having proper pressure. 

(d) Some brushes having excessive pressure thus taking more than 
their share of the current. 

(e) Brushes being burnt at contact surface due to excessive overloads. 

(f) A rough commutator. 

(g) A loose, high, or low commutator bar, or high mica. 

(h) Dirty or oily commutator. 

( i ) A loose connection between the armature conductors and the com- 
mutator bars, or an open circuit in the armature winding. 
Overheating of the commutator may be caused by overloads, or excessive 
brush pressure, or excessive sparking. Red hot brush tips may be caused 
by particles of copper imbedded in the contact surface of the carbon. Such 
particles should be removed, and the brush refitted with fine sandpaper. 
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The brushes are mounted in brush holders (EM-518130) each of which 
clamp (EM-518131) to a brush holder stud (EM-518119). The stud is mounted 
on a brush yoke rocker (EM-518127) which clamps (EM-518126) to the bear- 
ing housing of the commutator end bearing bracket. 

If necessary to replace brushes, remove the drip covers (EM-518116) 
on the bearing bracket thus giving access to the brushes. Disconnect the 
tails of the brushes from the brush holder, lift the brush holder fingers and 
remove the brushes. 

After placing new brushes in the hglders, carefully fit the rubbing or 
contact surface of the brushes to the curvature of the commutator by means 
of strips of flintpaper or sandpaper, first using No. 1 and then a finer grade, 
such as No. 00. NEVER USE EMERY OR CARBORUNDUM CLOTH 
OR PAPER, Cut the sandpaper into strips slightly wider than one brush. 
Insert a strip under a brush with smooth side of paper next to commutator 
and draw the strip back and forth around the commutator in the manner of 
a slipping belt. The final sanding in of the brush should be made by draw- 
ing the sandpaper under the brush in the direction of rotation of the com- 
mutator and on the return stroke the brush should be lifted. This will 
prevent a rounded brush which is caused by the brush being loose in the 



Blow out all carbon dust, wipe oflf the commutator, the connections and 
the carbon brushes. 

The brushes are so arranged that those on a positive stud are staggered 
with relation to those on the opposite stud, and those on a negative stud. This 
arrangement must be maintained to avoid the wearing of ridges on the com- 
mutator. The brush holder springs should be so adjusted that all brushes 
will have the same pressure. About one and one-half pounds per square inch 
of brush contact may be taken as a guide to the proper pressure. 

Examine the contact that the brushes make after a short period of 
operation and continue this inspection and fitting until a thoroughly good 
contact of the full surface of the brush is obtained. 

Frame and Field 

The exciter field coils (EM-518107) are mounted on poles (EM-518106) 
which bolt (EM-518105) to the frame (EM-518108). To replace a field coil 
it is necessary to remove the armature as directed above. Disconnect the 
coil leads, remove pole bolts (EM-518105) and remove pole and coil. When 
replacing spare coil make sure connections are made in same manner as 
before. Each coil must be connected so that the current flows in direction 
opposite to direction of current flow in adjacent pole. 

Frame can be removed by removing the four exciter bolts (EM-518056, 
Fig. 41) after removing other parts as directed. 



The terminal box (EM-25700-1, Fig. 33) provides: 

1. A convenient means of changing the connections between the 10 
armature leads (EM-518038) and the load. This is done by changing 
the large links (EM-2S692) which are bolted between the terminal 
studs (EM-25690-1). The armature leads are connected to these studs. 
See operating instructions, Pages 118-119. 
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2. A link (EM-25693) and three studs (EM-25691-1) for changing the 
connections between the voltage regulator relay coil (EM-25601-1) 
and the potential transformer (EM-25608). This link is called the 
Voltage Regulator Link and must be connected properly to get 
proper voltage regulator operation. See operatihg instructions. Page 



3. A link (EM-25693) and three studs (EM-25691-1) for changing the 
resistances (EM-25722 and EM-25721) in series with the synchron- 
izing lamps. This link is called the "Synchronizing Lamp Link" and 
must be connected properly to keep from burning out the synchron- 
izing lamps. See operation instructions, Page 118. 

The voltage regulator potential transformer (EM-25608) mentioned in 
No. 2 above is mounted on the back of the link panel (EM-25706-1). The 
resistors (EM-25722 and EM-25721) mentioned in No. 3 above are mounted 
on the front of the link board behind a cover plate (EM-25724). 

Donut current transformers (EM-25607) are mounted on each of the 
three phase bus bars (EM-25764) which extend below the link board. These 
current transformers are used with the ammeter (EM-25803) and ammeter 
switch (EM-25804) to give current readings in each of the 3 phases. Bolts 
(EM-25709) are provided on each phase bus bar (EM-25764) and the neutral 
bus bar (EM-25763). These bolts fasten to the cross leads (EM-25751, EM- 
25752 and EM-25753, Fig. 44) which go through the generator frame and 
connect to the generator circuit breaker. 

The terminal box also provides mounting for the cross current compen- 
sation transformer (EM-25616). (See Voltage Regulator Maintenance In- 
structions, Page 137). 

A terminal block (EM-25703-1) provides a connection point for all 
wiring. These connections are transferred through the generator frame to 
a terminal block (EM-25865) on the generator line unit by means of a 
cross cable (EM-25755, Fig. 44). ' 

There are no moving parts in the terminal box so only careful inspection 
of electrical connections, mounting bolts and condition of the wiring is all 
that is required. 

To Remove the Terminal Box 

Proceed as follows : 

1. Remove upper (EM-518206, Fig. 33) and lower (EM-518205, Fig. 
33) rear cover plates and the exciter sheave covers (EM-5 18208 and 
EM-5 18209, Fig. 33). 

2. Remove the rear cover plate (EM-257H-3) and disconnect each of the 
armature leads (EM-518038, Fig. 33) from the terminal box studs. 

3. Disconnect each of the four cross leads (Fig. 44) from bus bars 
(EM-25764 and EM-25763, Fig. 43). 

4. Disconnect each lead of the cross cable (EM-25755, Fig. 44) from the 
terminal block (EM-25627, Fig. 42). 

5. Remove screws in each angle iron brace (EM-5 18210, Fig. 33) holding 
thejtfirminal box. 
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6. Remove 2 screws (EM-5 18203, Fig. 33) holding the guard screen 
(EM-5 18704, Fig. 33) to the terminal box, 

7. Remove link panel compartment cover (EM-25714-4, Fig. 43) and 
current transformer compartment cover (EM-25714-5, Fig. 43) and 
remove the two screws (EM-518203, Fig. 33) holding lower part of 
the terminal box frame to the armature ring (EM-518()04-1, Fig. 33). 

8. Remove the four screws (EM-518203, Fig. 33) holding the upper part 
of the terminal box frame to the armature ring (EM-5 18004-1, Fig. 33) 
and lift oflf the terminal box. 



(See Figures 45 through 52.) 

The Generator Line Unit (EM-25670-1) contains all equipment necessary 
to control the operation of the generator. It is called the line unit because 
it is the unit which connects the generator to the line. 
Equipment included in the Line Unit is as follows : 
Instrument Panel (EM-25800) — for metering generator output. 

Generator Circuit Breaker (EM-25671-1) — for opening or closing the 
connections from the generator to the A.C. line. 

Exciter Rheostat (EM-25770) — for manual control of the voltage of the 
generator output. 

Voltage Regulator (EM-25600-1) — for automatic control of the voltage 



Instrument Panel 

The instrument panel (EM-25800) has mounted on it the following: 

Alternating Current Ammeter (EM-25803) — to indicate in amperes the 
current load being carried by the generator. 

Ammeter Switch (EM-25804) — to change connections to the ammeter 
so that the ammeter can indicate the amperes of current being gen- 
erated in anyone of the three phases. (Labeled 1, 2, & 3 on the switch.) 

Alternating Current Voltmeter (EM-25801) — to indicate the voltage of 
the output of the generator. 

Voltmeter Switch (EM-25802) — to change the connections to the volt- 
meter to indicate the voltage between each of the three combinations 
of 2 phase lines (LL 1, 2, 3 on switch) and between each phase line 
and the neutral (LN 1, 2, 3 on switch). 

Frequency Meter (EM-25806) — to indicate the frequency of the voltage 
generated. It also serves as a speed indicator because the speed of 
rotation is 1000 RPM when the frequency is 50 cycles and is- 1200 
RPM when the frequency is 60 cycles. 

Total Hour Meter (EM-25807)— to indicate the total number of hours 

that the engine and generator have been operated. 
Synchronizing Lamps (EM-25812) — and Synchronizing Lamp Switch 
(EM-25813) — to provide a means of manually synchronizing the 



GENERATOR LINE UNIT 



of the generator output. 
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Instrument Panel — (Cont'd J 

Panel Lights (EM-25808) and Panel Light Switch (EM-25811)— to pro- 
vide light at the panel. 

Alternating Current Voltmeter Potential Transformer (EM-25815) — ^to 
step generator voltage down to a voltage suitable for voltmeter with 
a 150 meter element. This voltmeter is mounted on the frame (EM- 
25818)* of the Instrument Panel in the back of the panel as shown 
in Fig. 46. 

The instrument panel is a separate unit mounted on 6 rubber mountings 
(4 — EM-25819, 2— EM-25603) in the frame (EM-25870) of the line unit. See 
Fig. 47. The rubber mountings prevent vibrations of the diesel engine and 
the generator from effecting the meter indications and from damaging sen- 
sitive meter parts. 

AH wiring of the instruments is brought to a terminal block (EM-25816) 
to which is brought the wiring from the other parts of the Generator Line 
Unit. See drawing No. C-86x9 for wiring diagram. 

Figures 46 and 47 show the method of mounting and the parts used in 
mounting the various instruments. 

A general inspection of the wiring connections and mountings of the . 
instruments and panel should be made after each 200 or 300 hours of normal 
operation. Make sure all connections are secure and that all mounting bolts 
are tight. Inspect wiring insulation carefully for openings which may cause 
short circuits. 

If any of the instruments do not operate, check at the terminals of 
the instrument with a test instrument to see that voltage or current is 
reaching the instrument. If it is, replace the unit. If not, check the wiring of 
the circuit in which the instrument is located for open circuit or short circuit. 
A short circuit would occur where insulation is worn off forming an electrical 
contact between the circuit and the frame or with bare wires of some other 
circuit. This of course prevents proper operation of the instruments in the 
short circuited circuits. In checking circuits with test equipment make sure 
the test equipment is suitable for testing the voltage or current in the circuit 
being tested. 

Generator Circuit Brealier 

The Generator Circuit Breaker (EM-25671-1) provides a means of man- 
ually connecting or disconnecting the generator from the line. Also, an over- 
load trip unit (EM-25672-A or EM-25672-1B) will automatically disconnect 
the generator from the line in case of heavy current overloads. 

The breaker is mounted by four bolts (EM-25743) on the Line Unit frame 
(EM-25870) with strips of micarta (EM-25745) and micarta washers (EM- 
25744) between the breaker and the frame to provide adequate insulation be- 
tween the breaker terminals and the frame of the line unit. The three upper or 
generator side terminals of the breaker are three copper straps (EM-25731, 
EM-25732, and EM-25733). These three terminals are fastened with two 
bolts each (EM-25739) to three copper bus bars (EM-25735, EM-25736. and 
EM-25737) which are mounted (EM-25740) on the asbestos plate (EM-25742) 
at the back of the line unit. The three cross leads (EM-25751, EM-25752, 
and EM-25753) bolt (EM-25739) to the end of the bus bars thus completing 
the connection of the three phase leads to the generator side of the breaker. 
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Generator Circuit Breaker — f Cont'd J 

The load side of the breaker has three load side terminals (EM-25730) 
which are fastened by studs (EM-25746) which connect through an ebony 
asbestos plate (EM-25747) to clamp type lugs (EM-25674) which furnish a 
means of connecting to the load. 

The neutral cross lead (EM-25754) connects directly to the clamp type 
lug load connection through a copper bus (EM-25738) which is bolted 
(EM-25740) to the ebony asbestos plate (EM-25747). 

See Fig. 48 for breaker and buswork parts. 

A general inspection of all breaker parts and copper buswork should 
be made every 200-300 hours of normal operation. Make sure that all con- 
nections are tight. Also, if compressed air is available, direct a stream of 
air through the breaker and around the buswork to remove all foreign 
particles which might cause short circuits. 

Failure of the breaker would be indicated by failure to close the con- 
tacts. The complete breaker must be replaced in case of failure. 

Excessive heating would be indicated by smoking of the breaker. This 
would indicate : 

1. Dirt in the contacts or poor contact. Blow out the breaker and tighten 
all connections. 

2. Failure of trip unit thus allowing excessive loads on the breaker. 
If cleaning breaker does not stop heating, check the load care- 
fully. If the breaker allows loading beyond the ampere rating of 
the trip unit, replace the trip unit (EM-25672-A or IB). 

Exciter Riieostat 

The exciter field rheostat (EM-25770, Fig. 50) provides a manual means 
of controlling the output of the belted exciter by varying the resistance in 
an enclosure (EM-25771) which is mounted with three bolts (EM-25785) and 
micarta spacers (EM-25784) on the frame of the generator line unit. The 
drive rod (EM-25772) of the rheostat connects to the rheostat through a 
fibre coupling (EM-25774) and extends through the front of the line unit to 
the rheostat operating handle (EM-25773). The nameplate (EM-25781) on 
the handle of the rheostat shows in which direction to turn the rheostat to 
raise or lower the excitation or in other words, the output of the exciter. 

The rheostat is connected in series with the shunt field of the exciter. 
If, when the generator is operating with the Regulator Switch (EM-25622) 
in the "HAND" position, the output of the generator is only enough to 
barely indicate on the instruments with the rheostat turned in the direction 
of increase excitation, switch the Regulator Switch to the "AUTO" position. 
In this position of the switch the rheostat is out of the field circuit and the 
regulator controls the exciter field. If the generator output is then normal 
it indicates that there is an opening in the rheostat circuit. Check all con- 
nections and wiring for openings or short circuits. If trouble cannot be located 
replace the rheostat. 
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Voltage RegHlator^"Syiichrestat" 

All that is ordinarily required to keep the voltage regulator (EM-2560C)-1, 
Fig. 51) in first class operating condition is to: 

1. See that the Polarity Reversing Switch Motor (EM-2S602, Fig. 52) 
is in operation. This will insure maximum life of contacts. 

2. Maintain the relay contacts (EM-25615, Fig. 52) in good condition as 
described in the following. 

Polarity Reversing Switcli 

Polarity of the relay contacts of the Voltage Regulator is automatically 
reversed regularly to insure even wear and maximum life of the relay con- 
tacts (EM-25615). This is taken care of by means of the Automatic Polarity 
Reversing Switch (EM-25602). See that the polarity reversing switch motor 
is running at all times the Regulator is in operation. Disc seen through 
window labeled "Automatic Polarity Reversing" in the front of the Regulator 
panel indicates when motor is in operation. 

Regulator Contacts 

The Voltage Regulator is supplied with fine-grain tungsten contacts 
(EM-25615). Sparking and excessive wear of the contacts is minimized by 
means of spark-suppressor condensers (EM-25605-1). The contacts are, how- 
ever, subject to wear in normal operation. Adjustment of voltage to com- 
pensate for contact wear may be made by turning the Voltage- Adjusting 
Knob (EM-25641) on the front of the Regulator case. This adjustment need 
be made only occasionally. 

Erratic voltage, or inability to maintain normal voltage may indicate 
that the Regulator contacts need attention. 



If inspection shows that the contacts are quite pitted and there are sharp 
points on the surface they can be smoothed to some extent by use of an 
automobile distributor contact file. It is better practice, however, to remove 
the contacts and dress them down with a fine emery stone or a fine oil stone. 
Do not grind any more than just enough to take off the main projections. 

Replacement 

Pitting or blackening of the contacts does not necessarily mean that 
they need replacement. Smoothing the high spots as instructed in the pre- 
vious paragraph will put them in good condition. 



THE CONTACTS ARE MADE BY WELDING A TUNGSTEN DISC 
.040" THICK TO A PIECE OF STEEL OF THE SAME DIAMETER. 
A LINE SHOWS WHERE THE WELD TOOK PLACE. 

CONTACTS NEED REPLACING ONLY WHEN THE BLUE 
STEEL BACKING SHOWS THROUGH THE TUNGSTEN POINTS, 
THAT IS, WHEN THE CONTACTS ARE WORN CLEAR THROUGH 
TO THE STEEL BACKING. 



Care 
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As soon as the tungsten tips of the contacts are worn through to the steel 
backing, the contacts must be replaced. 

To replace contacts, loosen the vibrator clamp screws in the relay (EM- 
25601-1, Fig. 52) which hold the vibrator, and remove vibrator. Unscrew 
the stationary contact and replace with a new one. Insert the new vibrator, 
line up the contacts, tighten securely and adjust the air-gap as follows : 

Insert the stationary contact and screw back as far as it will go if it 
is new, or leave at the previous setting if only refaced. Start up the gener- 

TUNGSTEN POIMT 






CON TACT 

STATION Agy 
CONTACT 

ator and back off the vibrator contact by means of the voltage adjusting knob 
(EM-25641) until the voltage reads at normal value. This is usually three 
turns past the point where the contacts first touch. With this contact pres- 
sure adjust the air-gap between the core and vibrator to 1/32". This adjust- 
ment is made by turning the "Stationary Contact Adjusting Screw" (Fig. 52) 
after loosening the stationary contact set screw. The air-gap adjustment is 
now as close as is ever required. . 

Tungsten contacts must spark in order to operate well. For this reason 
sparking of the contacts of the voltage regulator has not been eliminated 
but has been reduced to a safe value by means of the spark-suppressor con- 
denser (EM-25605-1). 

Working on Contacts with Generator in Service 

Should it become necessary to remove contacts and still keep the gen- 
erator in service, it can be done as follows : 

1. Stand on a dry board and otherwise avoid touching "live" parts when 
working on any part of the unit. 

2. Shift from automatic to hand regulation as follows : 
Cut in resistance by turning the exciter rheostat handwheel in 
the decrease excitation (to the left) direction until the voltage 
has been decreased a few volts and then raise the voltage back 
up again by the regulator control knob. Repeat this until the 
regulator control knob CANNOT raise the voltage further. Now 
the exciter rheostat has full control and the Voltage Regulator 
switch (EM-25622) can be thrown to the "HAND" position. 

3. To put the regulator back in service, throw the switch back to 
the "AUTO" position, cut out exciter rheostat resistance (by turning 
the handle to the right or increase excitation direction) and turn 
the regulator knob until the regulator has full control and the rheo- 
stat is all cut out (all the way to the right). 
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Air-Gap Between Vibrator and Core of Regulator 

The Voltage Regulator performs best when the air-gap between the core 
of the relay (EM-25601-1) and vibrator (EM-25615) is approximately 1/32 in. 
but the action may be satisfactory with an air-gap as small as 1/64 in. or as 
large as 1/16 in. This air-gap is adjusted by screwing the stationary con- 
tacts up or down with the Vibrator Reed Air-Gap Adjustment screw (See 
Fig. 52). The clamping bolt must be loosened before, and tightened after 
working on contact adjusting screw. As the contacts wear, the air-gap will 
increase and cause a slower restoration of voltage on load changes. This 
is not serious in most cases but can be corrected by adjusting the stationary 
contacts to give the normal air-gap of 1/32 in. between the vibrator and 
core of the regulator. Check every 200-300 hours of operation. 

Troubles and Their Elimination 

In case of voltage irregularity or inability to maintain normal voltage, 
remove cover of Voltage Regulator and check contacts as previously in- 
structed. When contacts are in proper operation and voltage is still irregular 
or cannot be maintained, see that generator collector-ring brushes, and exciter 
commutator brushes are clean and have proper pressure. Also check for 
possible loss of generator speed or exciter speed due to looseness of belts. 

Do not change or tamper with wiring of the Voltage Regulator except to 
check tightness of connections where necessary, or as instructed below : 

Voltage Will Not Build Up 

1. If vibrator does not vibrate see that voltage is getting to the coil of 
the Voltage Regulator. There may be a loose or open connection 
in the Regulator or potential transformer circuit. 

2. Regulator contacts may be excessively dirty and need cleaning up. 

3. Check the commutator and brushes on the exciter to make sure con- 
tact is good. Clean brushes and commutator of dust or other foreign 
material. Check brush pressure. 

4. Make sure that the exciter rheostat hand-wheel is all the way to the 
right for automatic operation. Check exciter operation by cutting 
out rheostat, turning handwheel to the right for a few seconds. (Volt- 
age regulator switch in HAND position.) If voltage builds up, exciter 
is operating properly. 

5. Check for excessive belt slip which will cause a reduction in exciter 
speed. 

6. Check up on generator collector-ring brushes and connections. 

7. The Voltage Adjusting Knob may be turned too much in the decrease 
voltage direction. 
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Voltage Regulator Has No Control 

1. Be sure Regulator switch is in "AUTO" position for automatic opera- 
tion. 

2. Be sure exciter rheostat is turned right (increase excitation) com- 
pletely. 

3. Check large resistors (EM-25618-1 and EM-25606-1, Fig. 52) on back 
of regulator panel for open circuit. 

4. Check relay (EM-25601-1) coil for open circuit or short circuit. If 
the relay coil has no voltage the regulator will not operate. The 
normal operating voltage on the relay coil is 40 to 60 volts A.C. 

5. Check exciter rheostat (EM-25770, Fig. 50) circuit for an'open circuit 
in the rheostat or its wiring. 

6. Contact vibrator may be bent or regulator contacts may be stuck. , 

7. Voltage adjusting knob (EM-25641) may be turned too much in the 
increase voltage direction. 



Voltage Becomes Errotle 

1. The anti-hunt resistor (EM-25606-1) may not be adjusted properly. 
To increase the anti-hunt effect, increase the resistance of this resistor. 
CAUTION : In the adjustment of this resistor never cut out more 
than 50% of the resistance in decreasing the anti-hunt force. After 
this resistor setting has been changed it will be necessary to re-set the 
voltage by means of the voltage adjusting knob on the front of the 
regulator. This resistor is set properly at the factory and should 
need no further adjustments. 

2. The shunt field resistor (EM-25618-1) adjustment will affect the oper- 
ation of the voltage regulator. This resistor is adjusted at the factory 
so that the proper resistance is in the circuit for automatic operation. 

3. Check for tightness of Regulator connections and other connections 
in the generator or exciter circuit. Also see that no screws or me- 
chanical parts of the Voltage Regulator Relay are loose. 

4. Check for excessive build-up or pitting of the Regulator contacts. 

5. Make sure no contact is stuck. 

6. In some obstinate cases it is found that exciter brushes are off neutral. 
Shifting the brushes against the rotation may correct the difficulty. 
Do not shift more than necessary, since it may cause sparking at the 
commutator. 

7. The relay air-.gap will sometimes affect the stability of the regulator. 
In some cases the erratic or "hunting" (SEE NOTE) condition of the 
regulator may be corrected by readjustment of the air-gap. In most 
cases it will be found that the air-gap must be reduced to a smaller 
value than the recommended setting of 1/32 in. In unsual cases where 
the "hunting" is produced by too much stabilizing effect, it may be 
necessary to increase the air-gap to about 1/16 in. This should be 
done only if items 1 to 6 above fail to correct the trouble. 

NOTE: The term "hunting" refers to a periodic variation of generator 
voltage from normal voltage. The period of variation is usually 1 to 5 
times per second. 
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Voltage Sensitivity is Poor 

1. Make sure that the Exciter Rheostat Handwheel is turned all the 
way to the right, or increase excitation direction. 

2. See that no screws or mechanical parts of the Voltage Regulator 
relay have become loose. 

3. Check connections for tightness. 

4. Air-gap may be too large, or too small. Adjust air-gap to 1/32 in. 

5. Contacts may need to be cleaned or refaced. 

Voltage Droops Excessively with Increase in Generator Load 

1. Regulator switch may not be in the "AUTO" position. ' 

2. Exciter Field Rheostat may not be all the way to the right. 

3. The voltage droop is determined by the setting of the shunt field 
resistor. To decrease the droop increase the resistance slightly. 

Contact Sparks Too Much 

1. The spark-suppressor condensor (EM-25606-1) may be disconnected, 
or open-circuited. A contact that does not spark may have a con- 
denser with a short-circuit in it. A contact whose spark is large and 
shows a yellow flame may have a condenser that is open-circuited. 
Condensers are easily checked by any standard condenser test set 
or capacity bridge. 

2. A lead may be broken or loose between the contacts and the spark 
suppressor condenser. 

3. A lead may be loose to the hand rheostat, or the rheostat burned 
out or broken. 

Cross Current Compensation 

When operating generators in parallel the division of the kilowatt load 
between the generators depends upon the driving power of the diesel engines 
which is controlled by the engine governors. (Refer to Operating In- 
structions, Parallel Operation of Generators, Pages 121-122). This division 
of kw load is practically independent of the field current of the generator 
as supplied by the exciter. However, certain types of loads (low power 
factor loads) when connected to the generator, cause the output of the 
generator to consist partly of current which is not convertable to power. 
This current is technically called "reactive kva" and generally called 
"wattless current." 

The division of the "wattless current" between generators operating 
in parallel depends entirely upon the excitation of the generator field. If 
the excitation of one generator is greater than others with which it is 
operating in parallel, it will furnish more than its share of the "wattless 
current." It is therefore necessary to provide a means of correcting the 
excitation of individual generators which take more or less than their proper 
share of wattless current. Although the voltage regulators control the 
field excitation (See General Information, Voltage Regulator, Page 116) 
it isn't possible to make two voltage regulators exactly the same. That is, 
it isn't possible' to regulate the output of the generator so close that it 
will not vary a slight bit from that of any other generator. The slightest 
change will cause unequal division of "wattless current." 

To correct this discrepancy, the voltage regulator relay coil (EM-2S601-1, 
Fig. 52) is connected in parallel to the secondary of a current transformer 
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Cross Current Compensation — fConf'dj 

(EM-25616, Figs. 42 and 43) across a rheostat (EM-25612-1, Fig. 52), as 
well as across the generator terminals. Thus the vibration of the vibratin,sf 
reed is effected by the current output as well as by the voltage output of 
the generator. This is called "Cross-Current Compensation." 

As the current output of the generator increases, the energy into the 
voltage regulator coil increases causing the vibrator to increase the mag- 
nitude of its vibrations thus causing the contact to be open more and cut 
down the excitation. Reduced excitation of course cuts down the generator 
current output. The voltage however, will reduce only slightly because 
the generator is connected to the bus on which the voltage is maintained 
by the other generator or generators. The amount of current shunted 
through the relay coil can be varied by the Cross-Current Compensation 
rheostat (EM-25612-1). 

The cross current compensation rheostat (EM-25612-1, Fig. 52) is set 
in the all resistance "out" position when it leaves the factory. This is the 
proper setting for the rheostat when the generator is not operating in 
parallel. For parallel operation the cross current compensation rheostat 
should be turned in the direction of resistance "in" but it should be turned 
in this direction to give only enough droop in voltage from no load to full 
load to give stable operation of the generator under reactive kva load con- 
ditions. Stable operation is obtained when the generators deliver current 
in proportion to their kva ratings. Maximum droop from no load to full 
load is obtained with the resistance of the cross current compensation 
rheostat all in. Usually sufficient compensation is obtained by use of half 
of the rheostat. 



Remove Generator Line Unit 

Remove generator line unit as follows : 

1. Remove upper (EM-518206, Fig. 33) and lower (EM-518205. Fig. 33) 
rear cover plates and the exciter sheave covers (EM-518208, and 
EM-5 18209, Fig. 33). 

2. Remove back cover plate (EM-28851, Fig. 45) and disconnect each 
of the cross leads (Fif. 44) from the bus bars (EM-25735, EM-25736, 
EM-25737, and EM-25738, Fig. 48). 

3. Disconnect each lead of the cross cable (EM-25755, Fig. 44) from 
terminal block (EM-25865, Fig. 45). Also disconnect leads at 
terminals Fo, F,, Ao, and of this terminal block. 

4. Disconnect the conduit attachment of the flexible conduit (EM- 
518139. Fig. 33) from the exciter conduit mounting plate (EM-25862, 
Fig. 45). 

5. Disconnect leads through the Panel Light Conduit mounting plate 
(EM-25864, Fig. 45). 

6. Disconnect all leads to the engine instruments. 

7. Remove end cover plates (EM-25714-2, Fig. 45) and remove the two 
screws (EM-5 18203, Fig. 33) holding lower part of Line Unit frame 
to the armature ring (EM-5 18004-1, Fig. 33). 

8. Remove the four screws (EM-5 18203, Fig. 33) holding the upper part 
of the Line Unit frame to the armature ring and lift off the Line Unit 
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Fig. 

Air Cleaner and Pre-Cleaner 53 

Armature Coils and Core 38 

Armature Core and Connection 39 

Ring and Core 40 

Bevel Gear and Pinion Assembly 54 

Blower and Mounting Assembly 94 

Blower Assembly 105, 105 A 

Breaker Overload Trip Unit Arrange- 
ment 7 

Brush Holder Assembly 35 

Plate Assembly 103B 

Camshaft Housing Assembly 55, 55A 

Commutator End Frame Assembly 

102B. 103D 

Connecting Rod Assembly 56 

Control Box Assembly 58 

Set Assembly 57, 57A 

Crankcase Assembly 59 

Breather Assembly 60 

Cranking Motor Assembly 103 

Crankshaft Assembly 61 

Cross Leads and Cable 44 

Cylinder Head Assembly 62, 62A 

Drive Housing Assembly 103C 

Exciter (Exploded View) 19 

Exciter Exploded '. 41 

Rheostat Parts 50 

Exhaust Manifold Assembly 63 

Muffler Assembly 95, 96 

Fan Assembly 65 

Field and Frame Assembly 103 A 

Frame Assembly 102A 

Pole, Spider and Shaft 36 

Filter Tubing Assembly....68, 68A, 68B, 68C 

Front Engine Support Assembly 64 

Fuel Filter Assembly 66, 66A 

Filter Support Assembly 67 

Supply Pump Assembly 71 

Tank and Piping Assembly 97, 97A 

Flywheel and Gear Ring Assembly 70 

Housing Assembly 69, 69A 

Gasket Assembly 100 A, 101 

Generator (Exploded View) 33 

Generator and Accessories 8 

Controls 25 

Armature Coil Assembly Procedure 13 

Armature Connection Procedure 14 

Armature Core and Insulation 12 

Armature Core and Ring Assembly 

Procedure 15 

Assembly 102 

Brush Holder 10 

Circuit Breaker and Connection 48 

Circuit Breaker and Trip Unit 32 

Circuit Breaker in Rear of Line 

Unit 49 
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Generator and Accessories — (Continued) 

Drive Assembly 73, 73A, 73B 

From Drive Sheave End 27 

From Shaft Extension End 26 

Generator Line Unit 29, 45 

Mounting Assembly 72 

Rotor 9 

Shaft, Spider and Field Pole.. 11 
Wire Assembly and Battery 

Cable Assembly 113 

Governor Assembly 74, 74A, 74B, 75, 75A 

Inlet Manifold and Piping Assembly 76, 76A 

Injector Assembly 77 

Instrument Panel 46, 47 

Assembly 78, 78A 

Mounting 79 

Lifting Bail Assembly 101 

Load Terminal Connections 28 

Non-Synchronous Switch Cabinet Com- 
plete 24 

Oil Cooler Assembly 80 

Pressure Relief Valve Assembly .... 81 

Pump Assembly 82 

Sump Assembly 83 

Piston Assembly 84 

Radiator Assembly 85 

Guard Assembly 98 

Radio Interferencee Suppression 

106, 107. 108, 109, 110, 111, 112 

Rotor (Exploded View) 34 

Skid Assembly 99 

Starting Motor Assembly 86 

Motor Switch Assembly 104 

Switch Cabinets 5, 6 

Synchronizing Switch Cabinets 23 

Synchronous Generator Assembly 1 

Tappet Guide Assembly 87 

Terminal Box 30, 31 

Front View 16 

Rear View 43 

Side View 17 

Box Connections 3, 4 

Parts 42 

Terminal Block 18 

Plate Assembly 104A 

Tool Kit Assembly 88 

Valve Cover Assembly 89 

Voltage Regulator 51 

and Ammeter Switch 20 
Regular, Exciteer and Exciter 

Field Rheostat 2 

Regulator Parts 21, 22, 52 

Water Pump Assembly 90 

Wiring and Battery Cable Assembly 91, 91A 

Worm Assembly 92 

Oil Line Assembly 93 
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On this page is shown a sample spare parts requisi- 
tion on QMC Form No. 400 which conforms to the latest 
revisions. The marginal notes give instructions for pre- 
paring a requisition for spare parts for Engineer equip- 
ment. 

The revised QMC Form 400 has new column head- 
ings. Until new forms are available use the present 
form and type or write in corrections in column head- 
ings as shown below. 

Under revised heading "Nomenclature" and "Unit" 
list the article and the unit (ea for each; lb for pound; 
etc.). Under heading "Maximum or Authorized Level" 
list the authorized organizational allowances or depot 
stock levels given in ENG 7 and ENG 8 of the ASF 



Engineer Supply Catalog (superseding Part III, Corps of 
Engineers Supply Catalog). The total number on nand 
for each item is listed under "On Hand". In column 
headed "Due In" enter the total quantity previously 
requisitioned but not delivered. Column headed 
"Required" is to be changed to read "Quantity 
Desired" and column headed "Approved" is to read 
"Remarks." For "Initial" and "Replenishment" requisi- 
tions, the sum of "Quantity Desired", "Due In", and "On 
Hand" should equal "Maximum or Authorized Level." 

(Additional details on this subject are covered in 
ENG I of the ASF Engineer Supply Catalog which 
incorporates information formerly contained in Section 
AA-t, Part III, Engineer Supply Catalog.) 



State PERIOD designation by use of one of the following terms: 



"INITIAL" — first requisition of authorized allowances. 

"REPLENISHMENT"-subsequent requisitions to maintain authorized allowances. 
"SPECIAL" — requisitions for necessary repairs not covered by allowances. 



Type "SPARE PARTS" 
in upper right hand cor- 
ner of requisition. 



Address requisitions to Engi- 
neer Field Maintenance 
Office, P. O. Box 1679. Colum- 
bus, Ohio (except for spare 
parts for searchlights and bar- 
rage balloons which are ad- 
dressed to Schenectady, N. Y. 
or Ogden, Utah ASF depots). 

Give complete shipping' 
instructions. Special instruc- 
tions for packinq, marking, 
routing, etc., should be given 
at bottom of requisition. 



State proper nomenclature^,! 
of machine, also make, model, 
machine serial number and 
U. S. A. registration number. 



Prepare a separate requisition • 
for each different machine. 

State basis or authority and 
date delivery is required, im- 
mediately below description 
of machine. 

Double space between items. 



/ 



Group parts required under 
group headings as shown in* 
manufacturers' parts catalogs 
(Technical Manuals). 

State OCb stock numbers,- 
manufacturers' parts numbers 
and nomenclature accurately 
and completely. Do not use 
abbreviations. 



(SAMPLE) 

REQUISITION 



Ti; .SoCln«.«;..SlMtfiiJr Of f Jc" 

ColiuDus Aray Forcts, Depot, bolui 



-DM. July », 19^3- 




Loluabus, Ohio 



MMir ToBisliu*r Property QfXl£T»-KlAe-C»mi<..JlJ»-itorJl- 



11^K<FJ tor: Bn»ln.«r au-plv nfflr.r. gn?nd B.. 



BP . 



fiobart E. Ro« 
Hsjor, C.E. 

atgtMcr Property Officer 



toe 



PABT6 FOh CaiEhATOh -ET, POFTABLE, CI ISEL, 5KID IIOUTED, la)-int. 



127/220-Vol 



Hurphy, Hod^l HE-AM, rnfline Number # 

Besiss Repair of Dlsablei 

Delivery Is reguesteO by 

!(E-6iO 
yUHPUY 7JICIKE CHOUP 




^ 3275 



!IC-40112 




W-518031 



BI-518101 



BX-256H 



3-PhPse, f>0-CycXe, or 2 0/400 -Volt, 
■— ■ - "1236B. 



3ter Punp Pecklitg 



Rotor housing 



Brush 

Brush Haln 



ELECTRIC IU.CHINKR]f OJil.'AN^ 



Brush Holder with ^prlnc 

EXITER 
Armature Coapl 

VOLTAGE RKCULATQIi 



F.egulntor ContLcts 



TT?!- 

•f WAX 

I rvfL 



Eijul nent 
uly 2), 1M3 



for: the Loaauidlng 
Offlcen 

Doe 
Col. C.E., 
Executive Officer 



Jtotan r.L 



ftiase. 



>0-Cycla 



££jULCl[S 



''Nonexpendable items such as tools must be accounted for, when requisitioned, 
by a statement that they have been placed on REPORT OF SURVEY or STATE- 
MENT OF CHARGES. 



Emergency requisitions sent by telephone, teletype, cablegram, telegraph or radio must be con- 
" led immediately with requisition marked: "Confirming (state identifying ^ata)." 



Digitized by 




Or i gJrtQTfrQm 
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PREPARATION OF REQUISITIONS 



A Sample requisition in the correct form for submission by the Engineer 
Property Officer is shown on the opposite page. 

THIS SHALL BE FOLLOWED IN MAKING OUT REQUISITIONS. 

In order to eliminate duplication of work, Property Officers may author- 
ize organisations to prepare requisitions in final form, leaving requisition 
number space blank for completion by Property Officer. 

THE FOLLOWING RULES WILL BE OBSERVED CAREFULLY IN 
PREPARING REQUISITIONS FOR SPARE PARTS: 

a. Prepare a separate requisition for each different machine. 

b. Type "SPARE PARTS" in upper right hand corner of requisition form. 

c. State PERIOD designation by use of one of the following terms : 

(1) "INITIAL" — first requisition of authorized allowances. 

(2) "REPLENISHMENT"— subsequent requisitions to maintain author- 
ized allowances. 



(3) "SPECIAL" — requisitions for necessary repairs not covered by 
allowances. 

d. Give complete shipping instructions. 

e. State proper nomenclature of machine, and make, model, serial number 
and registration number: 

f. State basis or authority, and date delivery is required, immediately below 
description of machine. 

g. Group parts required under group headings as shown in manufacturers' 
parts catalogs. 

h. State manufacturers' parts numbers and nomenclature descriptions accur- 
ately and completely. Do not use abbreviations. 

i. Double space between lines. 

j. Emergency requisitions sent by telephone, telegraph, or radio must always 
be confirmed immediately with requistion marked: "Confirming (state 
identifying data)." 

k. Nonexpendable items must be accounted for. 
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SUPPORT c\.e.NN£n. 




MO- 7a»*# 



hAO- 76^3 (I) 



4IR CUANBH AND PRE-CLEAHEH ASSEMiLY 
MD-7242 
FIG. 53 
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NUT FOR WOKM BIMW 
MD-I3 3«> CO 

ACRCW THRUST fe£AR.INCi 

SHIM Bevtv. pmi»H_ 

MO - 10^-4- (id) 



TUBE. BCVCk. mHtOH. OHk. 



■STAPLE. OIL TUeiC 
MO- 10S7 i£\ 



POVei. »t.VCL. PlNfOM CAflJt 



SHIM 

MD- IOA40o) 



' eCARlNG W^VL PmtOH THHWkT 



■Smt^ BCVtL QCAR M0-I04> (4) 




COtJPLINOk CAMSH/iwFT DRIVE 

BEARIMS BEVE.L P\I4«0(4 
THIVOST VID-lOZS(l') 



6hlM BE.VC\. PINtOM 



CAPSCRtW MD- 1300 
UOCKMASHCR MD-»Z0(4-) 
-CAftt BKV&V ^mWH «tltKi»«4 



SHIM ■t^mi. ptNi^M 

M0-I044A 9) 



^Ma^mt THRUST BCARmiSi. 



QiCAR »lVtL. MO'-tOAlCCIi 



... .J 



MVBL GEAR AND PINION A$$EMBLY 
MD-631S 
FIG. 54 
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CAMSHAFT HOUSING ASSEMBLY 
HP-mi 
Ff6. 5S 



Google 
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CAMSHAFT HOUSING ASSEMBLT 
MD-604I 
Fie. 55A 



Digitized by GOOQIC 
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DOWE.L. PISTON 9m Buawwo 
MO- aeat (4 



ROD CONNECTING 
tAO'AO^'i 0) «ec NOTE 




^OZZLC PISTON coouma 



NUT MO-SIO (a) 



&EARtN& M0-4-O65 CZ") 



OOWBU COMNCCflHQl WOO 



BOLT CONNCCTma WOO 
MO- 9769 (2) 




fl) SEC NOTE 



NOTt :- 

THESE PARTS MUST 
BE OROCRCD TOGETHER UNOCR 



CONNECnttG ROD ASSEMBLY 

MD.431S 
FIG. Si 
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PLATE ENGIME 



/ CLIP FLAT 



PIN E3CU' 
M D - 54- 



PlM CONTROL LtVE 



VEVER Mo-rsaoiti) 

WASHER 

MD-ISOZ l^-J)" 

PIN COTTt 



Ct,!,**" -'««*»'«'' 

BELL Mt>>#^^!$> 




HU» MCI- 3^74 0) 

CAPSCRE. 
MD- ZB2£,luI) 

SCREW FlLLiSTE_ 
'. HEAD MO-l2B5(.» 

PAWL COMTR& 



P\N CONTROVy 



fcRANKSHAFTi 
THBOTTLE BELJ_ 
MO-35OO<0 

BUTTON THl?6TTt.E 
BtLL CRAMKStW>rT 
VID^33G»il) 



MEAD VUfttnSCf) 



"O-W^^AAO) 



aPW<*S THROTTLE. 



CAP* 

NUT M0-1»ZI&(.3> 



LEVER COMTROU 



CONTROL SET ASSEMBLY 
MD.6125A 
FIG. 57>( 
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. .FT ASSEMBLE 



Google 
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CHANKCASE ASSEMBLY 



Original frcm 
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NUT MO 



TUBE BRIATHIR 



CAMSHAFT HOUSINQ AStKMBWV 
MO-CMI SEE 55 



PLATE BRCATHCR COVER 
MO- »«T*A (t) 



BLBOW MAUC MO-lBie (1) 

CRCV« MP- lUI (a) 

LOCKWAMMSR MO*nn 

BRACKCr entXTHCR AIR 
CLCANttR MB-a«l6 0) 




CLCAMCK mtATHCR 
AIR KD-tSBK (O 



^LATK MfKTHCR 



LLoeWViM^IBR'MO'lSIS 
>-CA»SeRCW HD- IMA 



CHAMKCASE BREATHEK ASSEMUr 
MD-432« 

Fie. AO 
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CItANKSHAFr ASSekltLY 
MD-6768A 
F/e. 61 



Google 
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ep\.\.Mt (HJECTORf 
KEEPER VAVMe 

WAiHCn VALVE ^ 

^1M6 VAUVE SiTEM 
Mt>- \\Ojt-(24-) 

VALVt INNEK 
hie VALVE. ou-r«R 

VALVE 

TAPPET OUlOE ASSEMBLY 
tE ILLUSTRATION. FI6. 

STUD CAMSHAFT 



STUD FOR 
TAPPET 
CiUlOE 




STUD MANIFOLD 
LIN PER HEAD 



6AAVCBT CVUMOBR 



VAk.VC «e.AT>. 



VALVC IMLVT 



CniNOER HE>1D ASSEMBLY 
MD-3498 
FIG. 62 
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CAP SCREW 
MO- 32 6S(J3> 

CAP5CREW 
MD- 12.3.4- (Z.) 

CAP SCREW 



COVER THERMOSTAT 



GASKET "mSRMosTAT 
C OVER M D -3Z 64* 0) 



THERMOSTAT 
MD - 3-4--70 C3) 




CAPSCREVv/ 



VAOUSJNIG THE-RMOSTATF* 

_pcV<,WASHER 
MD- i3\g ^W") 

^ASK,E.T^ TH6.RMOST/VV 

CYLlNiOER HEAD 
SEE F\Gi. Ca 



CrUNDER HE>1D ASSEMBLY 
MD-3498 
FIG. 62A 
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Fjioffr effftiME suppokT msmmbly 

MD-6392 
Fie. 64 



Digitized by GOOQIC 
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e\.APE FAN 




M0-7570 f=AN ASSEMB\-V 



FAH ASSEhltLY 
f/G. iS 
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NOTE 

This assembly is identical to MD-4719 fuel filter assembly (Fig. 66, 
Page 163) except MD-4113 gauge fuel pressure is not used. Order all other 
parts from MD-4719 fuel filter assembly. 



Google 



FUEL FILTER ASSEMBLY 
UD-4719A 
FIG. 66A 

Original from 
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FUEL FILTER SUPPORT JOSEMtLY 
MD-4809 
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TUBE TWE^IIftUI ti|S-5l» (.0 



-ru«s n«xiei.c mo'3»stC'} 



CMP Tue«. M*«a<l»**CO 



UNION IN>JERTE.D fUfcRtOj 
TUBE MD- 24.14-^1") 

GEHERATOR DRIVE 
A&«EMBU^ M0-6n7ZA SEE FIG 

T5 

TEE REOUCIMS MC-59<;oVl) 

MIPPLE PIPE MD'SI&I (l) 

OIL PUMP ASSEMBLY 
MD- fell 5 A SEE FICTH---^ 

CONKtCTOR MALE. 
MO - (.1) 

■ru»i ma. wimp B»«tM 



TUftE CVL. HEAD TO 



CLBOW MM* Ma-'l3»*(j*) 

PLUCi PIPE MO'ini505 

ELBOW PIPE MD-579a(t) 

Bu&mN& REDuclua 

MO- 2197 (Ij 




NIPPLE pl*>l 

(.11 

NIPPLE PIPE 



HOSE fLtltlBUe 



NUTVlD-3S08(l^ 
L<»CKWA«Hn< HD-lSol (i 

CUAMP MlBf. Oil- m»E He-MM 



ASSEMBLY SEE Fl<, 7» 

TUBE CYL. HEAD TO OIL 
^ES^URE 5AUGE VID-MtO 0) 

CONNECTION HOBC 
~MO - 57 90 to 

VLLER HOSE COHHCCTiaM 

o«: 'I'la^tW'e • ft) 

~ -Of"!***!' t»=) 

rELBOW PIPE MD-39S7(Z) 
^ NIPPLE PIPE V«>-*ai,l(£j 

,,\_F-|LT£R AktCMBer- 
MD'47t$ sn riavtf* 



CONNECTlOM HOSC 
1^0- S731 (!) 

CLAMP HOSE MO-5792(4) 



ELBOW ttEIW«Hl<» 
MO- S7B7 (•) 

HIPPL.S Hose 
VIB -57BB tij 



TEE RtDUCIMe 

~VID-5 3Z1 C) 



MIPPLE CLOSE MO-.aBS7[t^ 

1-TUB« ' m»B» MD-«SO'9(t) 
NIPPWL WPS M11-STI3VI"* 



FILTEk TUBING ASStMBLY 
MO-7580 
FIG. it 
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FILTER TUBING ASSEItBLY 
M0-7tt0 

no. M4 
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3^ 
k-0 



lU 
lU to 

hi- 



IT 

'^^< 

I\S 

UI ■ I 
CD -I O 




















?? 




56 








t- 












Ul 0 




U ft. 




^"^ 




0-3 









oi; 

H O 
ul 

Zd) 

— 3 

9o 

< 



HLTER TUBING ASSEUtLY 
UD-7580B 
9of bttlrae* •! this asssnbly m* Ha. 
Fl«. Ml 



:lzed by 



Google 
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PfLTER TOBfNG ASSEMBLY 

MO-7580C 

For balance of thi$ assembly see Fig. 68 and Fig. 68B 
FIG. «6e 



Digitized by GOOQIC 
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PLUNGER TIMING 



PIN COTTER 



GASKET PLUS 
MO- 1351 (1) 



MD- tS02 I") 



"mo- t9l^^n) 



FlU« t<PAN«tON 



MO- J26T(Z) 




?OUStM> MP-SOSSO) 



LOCK CRAMKSMAfT SUMGt 



»A«HST CI«*NKSWM^-r 



H OU S 1 M G. F WWMW- - 

MO- SOT40) 



PLUS FLyv/HtEL. H0OSIM6 



BASKET CRANKSHAFT 3L)l<t«ER 

COVER KID - 6SA (0 



COVER CRAMKSHAFT 



l,eCKWASHUt 

^APSCRCW 
MO- 1Z9^(lt] 



FLrWNHL HOUSING ASSBUBLY 
MI}-5447 



Digitized by 
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pm COTTER 
MB-I*T»0) 



RctEME SPRIHO MD-3B04I1 



PLUG CKPANSION 
MO- 1314-01 



LOCKWASHER 



CAPSCRCW 



OOWSU 

MO- iz&T et; 



JSLIhlSER CRANKSHAFT 
MO- 4l3( (1) 

CAPS CREW 



tOCK CRANKSHAFT SLIM 

aoi.T MO - 86a (.8) 




CAPBCREW 

MO- 3*25 (tl 

t.OCKWASHER 
MD- 1S2.I (4) 



COVER STARXE.R 

HOLE <l) 

GASKET FLYWHEEL 

HOUSINa MO-SO«9C') 



HOUSING FLVWHEEL. 



GASKET CRAraKSHAFT 31.IN&ER 
COVEft £KAHKftHATT 



^OCKWASHtR 
MD- iSlg Wl 

^APSCBtW 



FLirWHEEL HOUSING ASSEMBLY 
MD'S447A 
FIG. 69A 



Digitized by GOOglC 
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^OUT" FUYWHEEU 
IvkO - 865 CIO) 



FV.YWHE.EU 
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Google 



MD-6S7SA 
FIO, 70 
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FUEL SUPPLY PUMP ASSEMBLY 
MD'6293 
FIG. 71 



Digitized by GOOQIC 
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COVER GEMEl?ATO(?C 




FLANGE GENERATOia 



SHIM GeNERATOe 
>AO- SO 90 («-lS APPRJ 



DOWEL GENtWAToR 



UOCKWASME 
MO- I3«f 4-*) 




BRACKET GENEKATOI3. 
MO - 50 8"! (I) 



HBMERATOR MOUNTING ASSEMBLY 
MD-509M 



Digitized by 



Google 
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dEM£ll4TOR DRIVe ASSEMBLY 

MD-67724 



Digitized by 



Google 
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I- 



Digitized by 




mill 



G£N£ft>4TOR DRIVE ASSEMBLY 
MD-6772A 



Google 



FIG. 734 
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OEfieJMTOll DJHVe ASSSMMLT 
MD-6772A 
FIG. 73B 
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If eenpftf* gevcraer ease aMcmb/y feas*. cover, beorfag, weigbfs. pfi«f«r aid plu 
assmbfotf J Is rfcslrarf order MD-38M assombfy. 

GOVEKNOR >ISSEMIl,r 
MD-58234 
FJG. 74 



Digitized tiy VjOOQlC 
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2 




eOVEHMOft ASSEMiLY 

If eoMplcf* governor piston assembly (valve piston, rings, plugs, and stpp screw 
assembled) is desired order MD-2995 assembly 
m. 74A 
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PIN GOVERNOR SPRING SPRING GOVERNOf! SPR1N<3 

SCREW eowCfiCMOR .Sf»RiMO_ I 
pit* A&Jtf«DM«r MI>-TT«<i(i^^ 

SCREW FILLI 
MACHINE MD 



LOCKWA5HER 



STOP GOVERNOR 
PIN MD-17&3ti) 



STUD 60VERH0R SfRlH^ 



MOT MD- \3ZA (ll 



CAVER &oyERt*OR 



BEARING KAU. 



l-OCKVs/ASH^R 




Pm GiOVERMOiR 



i6iAa.KE.T aovtR«oj___ 
Moustivie COVER MD-ie>"7X.rt 



SHAFT GOVERNOR ROUU ER 
SHORT T^X>- Z6> &A- (I) 

ROLV.ER GOVERMOR 
MO- E66il- (1) 



Pm COTTER 
MO- 1685 0) 



PIN GOVERNOR 
PS)NS MO-7767UY 



SHAFT GOVERNOR VAI.VE 
UEVER MD--nS3 0) 



SPRlf^G 60VE.RM0R 
MD-SE92 (>) 



SUPPORT GOVERNOR CdNTROU 
~EVER AVIO SPRIN© MO-TT68(l) 



_NUT GOVE.RMOR SPR\NG 
ADdUSTINA MD-mO<4) 



SCREW fiuu\$t;eR HKAO 

MD- \28S (.61 



&A5KE.T GOVERNOR 
VAWE LEVER SUPPORT 

MO- y-i-rao) 



SPACER GOVERNOR VAUVE 
EVER MD-71&l(l) 



SUPPORT GOVERNOR 
VAUVE LEVER Mt)-Tn7(0 



EE Aaove. 



SHAFT GOVERNOR BEL.I. 
CRAHK MO*»eo*(j) 



CRANK 60VERN0R! 



HOUStNG OOVCRNOR 
EE F I es,. -7-4- 



□ Igitlzed by 



Google 



GOVERNOR ASSEMBLY 
M0-St234 
FfO. 74f 
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3Ee r 14. 7-^ ^ 



<3>iSKET- SERVO SPRINS 
COVER MO- \844 I 



LOCK WASHER 



CAPSCREW 
MO- 119-1. 0) 



STUD MO- (2) 

SASKET SOVCRNOR IH9PECTI0K 
COVCR BOTTOM MD-|S46<J) 

COVER GOVERNOR INSPECTvOt*, 

bottom mo - 18 4\ 

CRAnk md-isosO) 
lock wasmc 



5ERVO SPRIt4G 

COVER eOVERNOR SERVO 



NUT MD-l32e l') 




'ST«p eoVERNOR SERVO 
VUN&Cft MD' 2231(1) 



OVtRNOR OIU 
LINE MD- 6019 10 



JWALE ELBOV./ 
MO- 1394 ^Ij 



GOVERNOR >tSS£MBLir 
MD-58234 
FIG. 74C 
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OOVERNOR A$SiMBLr 
MD-5823B 

Iff eeniplcfe governor ease astembly (case cover, bearings, weights, spac«rSi ptwffcr 
aid piis asMmbUdJ is desired order M0-3886A astembly 
IW paris «ef tkowa m tUi page or en Fig. 7SA rofer to Hg. 741 mMl Plf. 74A 

FIG. 75 
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GOVERNOR ASSEMBLY 
For parts not shown on this page or on Fig. 75 refer to Fig. 74A and Fig. 74B 

il eemplet* governor piston assembly (valve, piston, plugs, and stop screw 
ossambled) Is desired order MD-2995A assembly 

klD-S822B 
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INLET MANIFOLD AND PIPING ASSEMBLY 
MD-7243A 
Fie. 76 
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UQCl^ WASHER MD-1319 (6) 
CAPSCREW MD-l^95 (8) 

CAP Ma - 31.5 3 (Z) 





X 



P^.^Te. blower 



« HWT MO - zati (a) 



F1<1. 94. 



OUXUKT Witt - ft«do <(\) 



LOCKWASHE.R MO-»ai3(.l^) 



CAPSCRCW MO-VZ,3*(3} 



INLET UAHIFOLD AND PIPING ASSMUtLY 
MD-7243A 
FIQ. 76A 
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SCREV/ INOCCTOR 5PRIN6 



OUTER- IMdECToR 



INTERMEDIATE - INJECTOR 
4Pf«tM6 MO- 693(1} 



INNER - INOtCTOR SPRIN 
MD- 694- (I) 



WASWER INOECTDR 
fCREW Ht>- 16-45(0 




B_All. INJECTOR LIFTER 
MO- 19-4.6 («y 



C.OVER INUtCTOR. 



TAPPET INOeCTOtt 
MD-89\(») 



SSEMB1.Y moecToR 



ALU PARTS NOT »NO»CATEO BY- 
NOMBER6 CANKOT BE SERVICED 

IN FIEUO- WHEM SERVICE IS RE- 
QUIRED TO ANV SUCV\ PARTS 
RETURN ENTIRE IKIJECTOR ASS" 
EMBk?^ TO rACTORV FOie 
leCCOM D»TtOM I HQ. 



•SEAT \NJECTO 
VALVE MV> - 8T» 

©ALL \NOECTO 

GUIDC tH4E<r«Q 
>«A\.Vt 

TIP INOECTOW 
MO- 6<i9(l) 




_PRm6 vNiiiECToa 

SCAV. MO- 6«9-T-|l') 

SEAT INJECTOR SEAL. 
PR1N& 

N& INJECTOR 
A\. MO-eOO«,^') 

.£pRmci maEctbR 
Vawe mo-^^-s^n) 

gasket \noc.cto»? 

MD- 673(1) 



INJECTOR ASSEMBLY 
FIG. 77 
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mTRUUENT MNfi. ASSMMtLf 
MO-3579 
FIG. 78 
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Google 



IMSTMMEMT PANEL MOUNTIMQ ASSeMBir 
MD-3840 
fl9» 79 

Original from 
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VALVE. OI\- RU-tCF 



Boov on. mxjicr vm-vc 




eu\De. n£v.\u- va\.ve. spkn« 



MO-S»33 (V) 




CAP Rcucr vAvvt 



oil, MCSSUJtE RBLIEF VALYC ASSiUBlT 
MD-5337 
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OIL PUMP ASSEMBLY 
MO-iTTSA 
Fie. 82 
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MSTON ASSEMBLY 
MD-47«S 
FIG. 84 
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Mt>-1»«-I(l) 
HOSe R101*.T0B. 

E@^!>W KAOIATOR 
INWCT MD-31S»A 

CAPSCRIW 



RAD \ ATOR 
Mb- 3^^fc ^1) 

RADIATOR 



•PJPE RADIATOR 



N RAIMATOft CAP 



TANK RAOIATaft 



MO- 1394 Cl) 



RAO\ATOR 
MD-3TZ6(Z) 



^TUlp HE(\DER 
REINroRClKG MD-3?0rT(i) 




RADIATOR 
OVGJiFI.0W PIPS MD-n< 



LOCKWASHER^ 



— _SJDE RADIATOR 



CA^SCRESi 



CAPSCR tW_ 
MP- \ 6it> 0) 



BRACE FAN^ 
euARb Mb-A*07 



LOtKWAW 



NUT HO 



CAPSCRE _ 

BRACKET BLOWGR BttT 
■ aUARO He- 6790 (l) 



37SO (.fiTT) 

TANK RADIATOR 
~OTTOM MD-15SS(0 

GASKET MO- 3288(41 
■TUD MO- 11 81 

PtPE 

MD-I309 (t) 

D FAN 

FAM 
1564 (I) 

o av.owER 



3Z4 C3) 



^OCKWASWSR. 
MD- <,SV 



iMD/>4TOR >lSSEMILr 
MD-7559 

no. 15 
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SWITCH STA^KTEH MOTOK 




4 



STiUtriNA MOTOR ASSMMMLY 
MD-4a94A 
FIG. 86 

Par brMlidawi «f •tarfw' amd aHrtw •witch *— D«leo RmMy S«cH«a 
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Pilot p>j;.i,CR %cKVM 
MO- 303S 0) 

STR/M» pun-tn. 
. SCRK.W PUUV,ER 

STRAP LIFTCR U--toaV.T 
^Ul «J« « A».(I5I*AFT HQUS IN Q 

EXTENSION MO-ISS'Z.O^ 
SOCKET MO' 6443(0 

WKEHCH BO-* M0-t673 CO 
W«tlE*>«CH' BOX »AO-18S9(V) 

HUT MO - 9l-» (61 
NUT MO -9i<i «) 



NUT MD-t3&&(2) 

COTTER PIN MD-ldaS (it) 
COTTt« PIN MD-t«ei(6) 

cotte:r ptN md- i&as(6y 



BOX TOOU MO-lftO^CI) 

BRUSH IMtlSCTOR. X'iP 
VlD-lB90 0) 

CWIMOER VAWC 

MD-t.80l (0 

SCREW VAk-VE SPRING, 
COMPR£&SOR HD-1«4'* (l) 

AU&K FCCI.C.R (I) 

sMt«ie F»«v» tvo-tnon&t 

HE.AD VAtV*. 9P>1t\WI« 
COMPRESS OR Mt^lAAO^I 

PUATE VAV.VC SPIU^ka 
COI>1PUC»«OR MO-lft'tl (1} 

y-BOL.T CAMSHAFT MOUSU«« 
LIFTCR (I) 

WRtNCH WArE.R POH* 

NUT MO -a«7e 0) 

BRACKCT IN^KCTOR 
MOUNTIM4 MO- ISS«t(i') 

NUT tN<lCCTOR 

MOUNTINQ MD- 1587(0 

\NRCNCH INOECTOB. 
\\0-VL\b (1) 

AR SUDINCt MD-iaai X>) 

SOCKET ^•»8»4 (•} 

■SOCKET Mo-vaesOl 

COMPOUND INOECTOR 
VALVe LAPPINS MD-&TS4.C0 

yJRCNCH INMCTOR 

Tip mo~65u<i> 
SBINPCf). m«HlCTOR 

CAI» MO'ilSi-O&tX} 

NiPPLt t»iPE WO-ASO&O) 

CLEANING! INJKCIf^li !irt«> 
VlD-l»OT (\\ 

BALU INOtCTOR VALVt. 
MO- Q«>8 0Z) 

WIRC IN41.fcT«H IBT 

VICE Pin MO-IBT5W 

GASKET MO-09O 
l.pCK\MASHER l»ID-V3tSb>) 



TOOL KIT ASSEMBLY 
MD.5069B 
Fl«. tt 
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VALVB COVER ASSEMBLY 
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WATER PUMP ASSEMBLY 
MD-6777B 
FIG. 90 
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SCREW WORr^ RKTAlHINa 
MD-3I70 (0 



SPACER WORM bCARlM; 
OUTER MO-3»"T8. (<) 



CAQC WORM BEARtl^ 
MO- 9(67 (I) 



COUPUM«^ CAMSHAFT DWtVE ^i. 
UPf CR MD- 607O (l) 




BCARIHA SAtW HB-IMK 



WORM Ht>- »4-7Z (0 



UOCKWASMCR MI>>tSei'(>) 



dCRCW WORM SM>RI>«<t eA«C 



WORM ASSBMBLY 
MD-63U 
FIG. 92 
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•LOMTEll AND MOUNTING ASSEMBLr 
MD-6778 

For Breakdown of Blower see Fig. 105 and Fig. 105A 
Fie. 94 
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EXHAUST MUFFLER ASSEMBLY 

AUXtUARY EXHAUST PIFE ASSEMBLY 
MD-7906i4 
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MD-S\79 (.Z) 



iXHAUST MUFPLEK ASSitiHY 

MD-7248 
FIG. 96 
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^^TUBE ASSEMBLY FUEt PUMP 
INUET MO -725a 0} 




f U£L JAHK AHD PIPING ASSEMBLY 
MD>72S«4 
FIG. 97 
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MOSE FUe.L L4»4£ 

MD- T an A (I) 




■ «4tl»FL.£ PIPE. 
STREfeT ELBOW 

MD- Tfi T9 A to 



F/10- 3T«e fa) 



ELBOW Pipe 
ViO- 53 80 iZ) 



MO' -7^6 2 A- 0) 



STRAINER FILL Pt 



CAP F)Ut PJPC 
WO*783*fO 



NIPPLE PIPE. 

MO- 7a7« C»3 




MOSe FUEL LIME 
ETUBN MO-l3nA(>) 



MDi7«St(t) 



NIPPUE PIPE ■ 
c"Lose MO- 2 935(0 



KklPPWe p»pe 



LBoW PIPE 
MD- Z1S3(,I) 




TA N K F u E. U 
MD- 72 CO 9 (0 



PLU6 Pl(»«. 
"mo- i.ss9{i} 



FUEL TANK AHD PIPING ASSBMBLY 
MD-72S4B 
FfO. 974 
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MD-7577 
FIG. 98 
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it 



! 



SKID ASSEMBLY 
MD-7749 
FIG. 99 
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GASKET ASSEMBLY IPAPERi 
MD-6770 
Fie. 100 
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Murphy 
Diesel 
No. 
MD- 884 



No. 
11 



Engine 
1 



MD- 887 


15 


1 


MD-1065 


2 


12 


MD-1066 


4 


6 


MD-1414 


46 


1 


MD-1415 


44 


1 


MD-1418 


36 


1 


MD-1437 


48 


1 


MD-1662 


32 


3 


MD-1817 


24 


1 


MD-1818 


3 




MD-1844 


35 


! 


MD-1845 


34 




MD-2305 


27 


J 


MD-2603 


38 


1 


MD-3003 


30 




MD-32S8 


13 


1 


MD-3267 


14 


1 


MD-3281 


42 


1 


MD-3284 


45 


1 


MD-3288 


29 


7 


MD-33SS 


43 


1 


MD-34S3 


8 


2 


MD-34S7 


21 


1 


MD-3465 


26 


2 


MD-3467 


47 


1 


MD-3478 


16 


1 


MD-3479 




1 

1 


MU-jSIo 


20 


2 


MD-3726 


7 


2 


MD-3734 


9 


1 


MD-3737 


39 


1 




ifi 


1 


MJJ-4^Uo 


40 


4 


MD-4220 


41 


1 


MD-4685 


33 


1 


MD-4686 


28 


1 


MD-4687 


22 


1 


MD-5008 


12 


1 


MD-S020 


37 


6 


MD-5049 


19 


2 


MD-S095 


25 


1 


MD-S119 


17 


1 


MD-5299 


49 


1 


MD-5307 


23 


1 


MD-5308 


5 


1 


MD-6433 


31 


1 


MD-6434 


10 


1 


MD-6726 


6 


2 


MD-7778 


SO 


1 



List of gaskets as shown on opposite page. 

Quantity 
Reference per 

Description 
Crankshaft Slinger Cover Gasket 
Crankshaft Slinger Gasket 
Handhole Cover Gasket 
Valve Cover Gasket 
Camshaft Housing Gasket 
Governor Housing Gasket 
Fuel Shaft Cover Gasket 
Rear Bearing Cap Seal (Cork) 
Gasket 

1 — Breather Air Cleaner 

2 — Breather Cover Plate 
Governor Housing Cover Gasket 
Governor Housing Head Gasket 
Servo Spring Cover Gasket 
Governor Inspection Cover Gasket 
Camshaft Housing End Cover Gasket 
Breather Air Cleaiier Gasket 
Fuel Flow Gland Shim 
Water Pump Body Gasket 
Water Pump Plate Gasket 
Thermostat Housing Gasket 
Thermostat Cover Gasket 
Gasket 

4 — Radiator 

3 — Oil Cooler 
Control Set Bracket Gasket 
Water Inlet Pipe Cover Gasket 
Camshaft Drive Cover Gasket 
Oil Sump Gasket 
Oil Sump Front Seal (Cork) 
Generator Drive Bearing Cover Gasket 
Generator Drive Bearing Cage Gasket 
Generator Drive Cage Seal (Cork) 
Radiator Tank Gasket 
Oil Cooler Gasket 
Radiator Filler Neck Gasket 
Radiator Cap Gasket 
Air Connection Gasket 
Air Cleaner Support Gasket 
Fuel Pressure Valve Gasket 
Lubricating Oil Cover Gasket 
Fuel Filter Cover Gasket 
Water Pump Spacer Gasket 
Fuel Supply Receiver Gasket 
Oil Pump Cover Gasket 
Flywheel Housing Gasket 
Front Engine Support Gasket 
Oil Cooler Return Cover Gasket (Center) 
Oil Cooler Inlet Cover Gasket 
Oil Cooler Return Cover Gasket 
Air Cleaner Gasket — Inner (Cork) 
Air Cleaner Gasket — Outer 
Blower Outlet Connection Gasket 
Governor Valve Lever Support Gasket 

Gasket Assembly — Prepared Paper 
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6ASKET ASSEMBLY t METALLIC} 
MD-39S2 
FIG. 1004 
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UOCKWASHER 




NOTE 

CAPSCREW, tslUT i LOCKWASHER USED oisi UY WHEK 
MOUMTm<^ UIFTIKia BAIL TO RADIATOR SUPPORV. 



UfTING BAIL ASSgUBLY 
MD-7a39A 
PIG. 101 
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Part 








Approximate 


Price 




Number 


Name and Description of Part 


Qty. 




Weight, Lbs. 


Eacli 


Page 


MD-510 


Connecting Rod Nut 


12 


3 pes. 


1 


$ 0.20 


150 


MD-622 




... 14 


20 


pes. 


1 


.25 


155 


MD-85S 


Piston Pin 


6 






3 


3.30 


194 


MD-856 




6 






SVA 


28.00 


155 


MD-863 




12 


7 


pes. 


1 


.10 


194 


MD-864 


Connecting Rod Dowel 


12 


16 


pes. 


1 


.15 


150 


MD-867 


Injector Bushing Seal 


12 


100 


pes. 


1 


.15 


158 


MD-868 




6 


ISO 


pes. 


1 


.05 


186 














.02 


186 


MD-869 




6 


15 


pes. 


1 


3.65 


186 


MD-870 




... 6 


150 


pes. 


1 


.50 


186 


MD-871 




... 6 


10 


pes. 


1 


3.00 


186 


MD-873 


Injector Gasket 


„. 6 


500 


pes. 


1 


.05 


186 














.03 


186 


MD-873A 


Injector Cyl. Gasket 


6* 


500 


pes. 


1 


.05 


MD-874 




6* 








1.35 


197 


MD-875 




6* 


10 


pes. 


1 


1.10 




MD-876 




.., 6* 


15 


pes. 


1 


.45 




MD-877 




... 6* 


35 


pes. 


1 


.10 




MD-883 


Crankshaft Slinger Cov 


1 






7 


14.10 


170 


MD-884 


Crshft. Slinger Cov. Gask 


, 1 


35 


pes. 


1 


.25 


170 


MD-885 


Flywheel Bolt 


, , 10 








.75 


172 


MD-887 


Crankshaft Slinger Gasket 


10 


150 


pes. 


1 


.20 


170 


MD-888 


Crankshaft Slinger Bolt Lock .. 


8 


ISO 


pes. 


1 


.05 


170 


MD-891 


Injector Tappet 


,.. 6 






2^ 


15.00 


186 


MD-892 




6 






VA 


2.75 


186 


MD-893 




„ 6 






1 


1.75 


186 


MD-894 




6 






'A 


1.20 


186 


MD-896 


Injector Tap. Thrust But 


6* 


25 


pes. 


1 


1.00 




MD-898 


Injector Control Sleeve-Gear 


6* 






V4 

A 


5.00 




MD-899 


Injector Control Sleeve 


6* 






4.70 




MD-902 




■ 12* 


25 


pes. 


1 


.15 




MD-903 


Injector Filter 


6* 




H 


5.65 




MD-904 


Injector Spacer Screw 


6* 


25 


pes. 


1 


.30 


186 


MD-905 


Injector Cylinder Dowel 


6* 


100 


pes. 


1 


.10 


MD-906 


Injector Spring Cover Screw .... 


6 


6 


pes. 


1 


.45 


186 


MD-907 


Injector Spring Cover Support .... 


12* 






'A 


1.10 


MD-909 




6* 






Ya 


4.00 




MD-910 




6* 






10 


24.85 




MD-911 




12* 


SO 


pes. 


1 


.15 




MD-912 


Injector Fuel Conn. Plug 


p* 


100 


pes. 


1 


.10 




MD-913 


Injector Valve Spring 


7 


100 


pes. 


1 


.35 


180 


MD-915 




6* 


15 


pes. 


1 


.75 




MD-916 


Injector Con. Lever Collar 


6* 


35 


pes. 


1 


.50 




MD-917 




6* 


SO 


pes. 


1 


.10 




MD-924 


Tie Bolt Nut-Plain 


16 






'A 


.25 


158 


MD-92S 


Tie Bolt Nut-Slotted 


16 






A 


.40 


155 


MD-926 




„ 18 






Ya 


.10 


158 


MD-927 




„ 23 


23 


pes. 


1 


.10 


148 


MD-928 


Fuel Supply Receiver 


4 






1 


3.85 


197 


MD-928A 




... 2 






1 


3.85 


197 


MD-933A 


Fuel Control Lever 


6 






Ya 


2.70 


148 


MD-934A 


Fuel Con. Float Lever 


, 6 






Ya 


1.65 


148 


MD-935 


Fuel Con. Lever Pin 


... 12 


SO 


pes. 


1 


.15 


148 



■*Not shown in illustration cannot be installed in field. 
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Part Approximate Price 

Number Name and Description of Part Qty. Weight, Lbs. Each Page 

MD-973 Handhole Cover 10 2^ 2.35 ISS 

MD-974 Tappet Guide 6**- Sj4 11.90 197 

MD-97S Main Bearing Shell— Frt 2 H 5.30 155 

Mb-976 Main Bearing Shell— Inter 8 54 4.70 155 

MD-977 Main Bearing Shell— Cen 2 1 8.10 155 

MD-978 Main Bearing Shell— Rear 2 1 12.40 155 

MD-983 Main Bearing Cap— Inter 4*** 15H 8.10 155 

!MD-984 Main Bearing Cap— Center 1*** . 22 16.30 155 

Mt)-985 Main Bearing Cap— Rear 1*** 20 14.50 155 

MD-990 Gasket— Cam. Hsg. Stud 58 100 pes. 1 .05 148 

MD-992 Camshaft Housing Stud 16 .25 158 

MD-996 Manifold Gasket 12 8 pes. 1 .20 160 

MD-997 Main Bearing Dowel 14 7 pes. 1 .20 155 

MD-1007 Camshaft Bushing— Inter 12 J4 2.55 149 

MD-1008 Camshaft Bushing— Ends 4 J4 2.60 149 

MD-1009 Camshaft Thrust Collar 2 4.2S 148 

MD-1010 Bevel Pin. Brg. Cage 1 12 19.90 147 

MD-1020 Injector Retention Gear 6 1% 1.50 197 

MD-1021 Injector Wrench Gear 6 1j4 2.60 197 

MD-1022 Bevel Pinion Bearing 2 5 pes. 1 3.20 147 

MD-1023 Bevel Pin. Thrust Brg 2 5 pes. 1 1.05 147 

MD-1028 Cyl. Head Gasket 1 7j4 10.50 158 

MD-1032 Nut— Rear Main Bearing 2 K .30 155 

MD-1033 Tie Bolt 16 5% 3.70 155 

MD-1034 Stud— Rear Main Bearing 2 54 .75 155 

MD-1035 Cylinder Head Stud— Short 7 H .35 155 

MD-1036 Cylinder Head Stud— Long 25 K -50 155 

MD-1039 Rocker Arm Exhaust 12** 1 2.60 148 

MD-1040 Rocker Arm Bushing 24 8 pes. 1 .15 148 

MD-1041 Bevel Gear 1 13 30.75 147 

MD-1043 Bevel Gear Shim (.003) 4 150 pes. 1 .25 147 

MD-1044 Bevel Pinion Shim 20 300 pes. 1 .05 147 

MD-1044A Bevel Pinion Shim (.031) 2 30 pes. 1 .15 147 

MD-1046 Dowel-Bevel Pinion Cage 1 20 pes. 1 .50 147 

MD-1056 Oil Tube— Bevel Pinion 1 15 pes. 1 .55 147 

MD-1057 Oil Tube Staple 2 50 pes. 1 .05 147 

MD-1058 Oil Level Gauge Handle 1 % 1.70 

MD-1061 Valve Spring— Inner 25 8 pes. 1 .25 149 

MD-1062 Valve Spring— Outer 24 3 pes. 1 .30 158 

MD-1065 Handhole Cover Gasket 12 100 pes. 1 .15 155 

MD-1066 Valve Cover Gasket 6 200 pes. 1 .15 199 

MD-1099 Valve Spring Washer 24 3 pes. 1 .20 158 

MD-1100 Valve Spring Keeper 48 20 pes. 1 .10 158 

MD-1102 Valve Tappet 24 % 1.10 197 

MD-1103 Valve Seat Ring 12 5 pes. 1 3.30^ 158 

MD-1104 Valve Stem Snap Ring 24 100 pes. 1 .05 158 

MD-1105 Crankcase Oil Tube 6 % 1.35 155 

MD-lllOA Camshaft Supply Oil Tube 1 % .75 155 

MD-1111 Clip (Camshaft Supply) 1 15 pes. 1 .05 155 

MD-1117 Crankease Sump Dowel 4 H -75 193 

MD-1160 Exhaust Manifold 2 3VA 18.10 160 

MD-1171 Exhaust Pipe Flange 2 4^ 7.00 160 

Mt)-1172 Stud— Manifold 2 12 pes. 1 .45 160 

♦*pOrder MD-1408 Tappet Guide Unit Assembly— Price Each $25.00 

♦^Order MD-2994 Exhaust Rocker Arm Assembly— $2.90 

♦♦♦Available only semi-finished. Must be line bored after assembly to crankcase. 
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PARTS SECTION 



Part 

Number Name and Description of Part Qty. 

MD-1177 Stud— Manifold 56 

MD-1181 Stud— Oil Sump Cover 35 

MD-1193 Bevel Gear Shim (.010) 2 

MD-1216 Injector Wrench Assembly 1 

MD-1258 Oil— Level Gauge Pin 2 

MD-1266 Rocker Arm Spring 24 

MD-1267 Dowel 2 

MD-1272 Timing Plunger Spring 1 

MD-1275 Servo Spring 1 

MD-1283 Fillister Head Screw (%-20xH).... 2 

MD-1284A Fillister Head Screw (J4-20x^).... 29 

MD-1285 Fillister Head Screw (^-20x%).... 20 

MD-1286 Fillister Head Screw (}4-20xl) 34 

MD-1288 Capscrew (^-28x1^) 1 

MD-1289 Capscrew (^-28x1) Spec. Mat 6 

MD-1292 Capscrew (H-24xl3^) l 

MD-1293 Capscrew (M-16xM) 9 

MD-1294 Capscrew (J^-16xl) 148 

MD-I295 Capscrew (^-16x1^) 28 

MD-1296 Capscrew (^-16x4) 7 

MD-1298 Capscrew (J4-I3xli4) 6 

MD-1299 Capscrew (^-13x1 54) 19 

MD-1300 Capscrew (^-13x354) 4 

MD-1301 Capscrew (i/4-20x2) 21 

MD-1302 Capscrew (^-10x2%) 18 

MD-1303 Pipe Plug Slotted) 23 

MD-1304 Pipe Plug Slotted) 11 

MD-1305 Pipe Plug (H Sq. Hd.) 3 

MD-1306 Pipe Plug (H Allen Process) 1 

MD-1307 Pipe Plug (54 Sq. Hd.) 5 

MD-1308 Pipe Plug (K Slotted) 3 

MD-1309 Pipe Plug Sq. Hd.) 1 

MD-1312 Woodruff Key No. 9 8 

MD-1314 Expansion Plug (H) 2 

MD-1316 Expansion Plug (1) 1 

MD-1317 Expansion Plug (1%) 2 

MD-1318 Lock Washer (%) 93 

MD-1319 Lock Washer (H) 247 

MD-1320 Lock Washer (J4) 18 

MD-1321 Lock Washer (5^) 7 

MD-1322 Lock Washer (?4) 30 

MD-1324 Nut (^-28) 24 

MD-1326 Nut (^-24) 92 

MD-1327 Nut (H-20 Castellated) 1 

MD-1328 Nut (J4-20) 118 

MD-1328A Nut (J^-20) 8 

MD-1329 Nut (^-18) 1 

MD-1331 Nut (54-16) 7 

MD-1333 Injector Tappet Shaft 6*t 

MD-1334 Injector Tappet Bearing Roller 78*t 

MD-1336 Nut— Worm Drive 3 

MD-1342 Gasket 2 

MD-1346 Injector Lifter Bail 6 

MD-1351 Water Outlet Stud Gasket 2 



*tOrder MD-3824 Assembly— Price Each $2.55 





Approximate 


Price 






Weight, Lbs. 


Bacli 


Page 


8 


pes. 


1 


.15 


158 


20 


pes. 


1 


.15 


163 


50 


pes. 


1 


.35 


147 






2^ 


2.50 


198 


300 


pes. 


1 


.05 




25 


pes. 


1 


.10 


148 


20 


pes. 


1 


.25 


170 


50 


pes. 


1 


.20 


170 


10 


pes. 


1 


.40 


181 


40 


pes. 


1 


.05 


173 


70 


pes. 


1 


.10 


177 


70 


pes. 




.05 


152 


70 


pes. 


1 


.05 


187 


35 


pes. 




.05 


196 


40 


pes. 




.25 


148 


16 


pes. 


1 


.05 


196 


20 


pes. 


1 


.05 


155 


20 


pes. 


1 


.05 


146 


15 


pes. 


1 


.05 


148 








.10 


184 






Va 
Ya 


.10 
.05 
.10 
.10 


200 
170 
147 
193 






H 


.20 


170 


25 


pes. 




.10 


149 


15 


pes. 




.10 


148 


8 


pes. 


J 


.10 


163 


15 


pes. 




.10 


149 


20 


pes. 




.05 


ice 

155 


o 
o 


pes. 




.4U 


140 


20 


pes. 


I 




19S 


200 


pes. 


1 


OS 


148 


30 


pes. 


1 


.05 


170 


30 


pes. 


1 


OS 


155 


30 


pes. 


1 


OS 


158 


150 


pes. 


1 


01 


148 


70 


pes. 


1 


01 


i*tv 


50 


pes. 


1 


.01 


146 


35 


pes. 


1 


.05 




25 


pes. 


1 


.02 


149 


100 


pes. 


1 


.02 


152 


.70 


pes. 




.03 


148 


20 


pes. 




.04 


176 


25 


pes. 




.03 


146 


25 


pes. 




.03 


160 


12 


pes. 




.10 


161 


8 


pes. 




.15 


158 


8 


pes. 








150 


pes. 




.35 


147 


500 


pes. 




.05 


190 


15 


pes. 




.10 


186 


300 


pes. 




.05 


170 
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Part 
Number 

MD-13S2 

MD-1354 

MD-1362 

MD-1364 

MD-1366 

MD-1368 

MD-1368A 

MD-137S 

MD-1376 

MD-1377 

MD-1390 

MD-1391 

MD-1392 

MD-1393 

MD-139S 

MD-1398 

MD-1399 

MD-1404A 

MD-140SA 

MD-1414 

MD-1415 

MD-1418 

MD-1437 

MD-1471 

MD-1492 

MD-1499 

MD-1501 

MD-1502 

MD-1S12 

MD-1513 

MD-1556 

MD-1560 

MD-1S87 

MD-1598 

MD-1613 

MD-1615 

MD-1640 

MD-1641 

MD-1644 

MD-164S 

MD-1646 

MD-1647 

MD-1652 

MD-1653 

MD-1656 

MD-1662 

MD-1663 

MD-1664 

MD-1665 

Mn-1666 

MD-1676 

MD-1676A 

MD-1679 

MD-1681 



Name and Description of Part 



Qty. 



Headless Set Screw 4 

Cotnp. Release Seal Washer 2 

Ball Bearing (ND-3306) 2 

Ball Bearing (5307) 2 

Oil Seal (1^) 1 

Lockwasher ^ 

Lockwasher mxl4x%) 6 

Pipe Elbow (}4x90) 2 

Ball (H) 1 

Drain Cock 1 

Male Elbow Tube) 1 

Nut iH Tube) 1 

Male Elbow (H Tube) 4 

Male Coiinector (J^ Tube) 1 

Male Elbow (A Tube) 13 

Nut (A Tube) 26 

Male Connector Tube) 10 

Injector Supply Tube 2» 

Injector Supply Tube 

Camshaft Housing Gasket 

Governor Housing Gasket 

Fuel Shaft Cover Gasket 

Rear Bearing Cap Seal 

Servo Piston Ring 2 

Pin 1 

Lockwasher (No. 8) 2 



(A) 



Lockwasher 
Washer 

Male Elbow (}^ Tube) 2 

Nut (Vi Tube) 3 

Injector Mounting Bracket 1 

Cup Plug (PA) 1 

Injector Mounting Nut 1 

Thrust Bearing Anchor Screw 8 

Lockwasher (%) 2 

Pipe Plug (Vs Sq. Hd.) 12 

Valve Spring Comp. Head 1 

Valve Spring Comp. Plate 1 

Valve Spring Comp. Screw 1 

Injector Spacer Screw Washer 6* 

Injector Control Segment 6* 

Injector Control Crank 6* 

Injector Control Spring Pin 6* 

Injector Control Spring 6* 

Injector Key Pin 6* 

Breather Air Cleaner Gasket 3 

Camshaft Housing Dowel 



Tappet Guide Ferrule 12 

Stud 12 

Camshaft Housing Plug 1 

Breather Cover Plate 1 

Breather Cover Plate 1 

Cotter Pin (i^xl) 6 

Cotter Pin (VsxVA) 36 



SO pes. 
60 pes, 



5 pes. 

30 pes. 

30 pes. 

200 pes. 

20 pes. 



8 pes. 

16 pes. 

16 pes. 

IS pes. 

30 pes. 

6 pes. 

6 pes. 

8 pes. 

SOO pes. 

500 pes. 

45 pes. 

45 pes. 

8 pes. 

1000 pes. 

300 pes. 

50 pes. 

8 pes. 

15 pes. 

IS pes. 

30 pes. 

10 pes. 

25 pes. 

3 pes. 



800 pes. 
3 pes. 

200 pes. 
40 pes. 
SOO pes. 
SO pes. 
8 pes. 
20 pes. 
■5 pes. 
8 pes. 
3 pes. 
3 pes. 
150 pes. 
150 pes. 



Approximate 
Weight, Lbs. 



Price 
Each 



V4 

'A 



A 



A 
A 



A 



A 



Page 

.OS 153 

.10 149 

5.20 176 

9.35 203 

2.10 192 

.05 158 

.05 199 
.10 

.05 170 

.20 163 

1.20 155 

.40 167 

.20 163 
.15 

.10 166 
.05 

.10 166 

.50 197 

.50 197 

.50 148 

.10 178 

.05 179 

.10 193 

.15 179 

.25 153 

.01 154 

.01 166 

.05 152 

.50 156 

.10 156 

3.95 198 

.05 146 

.50 198 

.05 147 

.05 211 

.05 148 

1.00 198 

1.00 198 

1.2s 198 

.05 186 
3.90 
4.00 
.10 
.25 
.10 

.05 156 

.25 148 

.15 197 

.15 158 

.25 148 

.50 1S6 

.75 156 

.01 170 

.01 148 



•Order MD-1404 Assembly— Price Each $0.50 

—Order MD-140S Assembly— Price Each $0.50 
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Part 








Approximate 


Price 




Nnmber 


Name and Description of Part 


Qty. 




Weight, Lbs. 


Each 


Page 




fnttpr Pin fVoxll/^^ 


22 


100 




1 

X 


.01 


155 




Cotter Pin f'/4xl^") 


3 


100 


pes. 


1 


!oi 


147 


MD-1684 


Cotter Pin (Ax^) 


30 


500 


pes. 


1 


.01 


148 


MD-1685 




12 


400 


pes. 


1 


.01 


149 


MD-1686 


Cotter Pin (-^xj^) 


8 


500 


pes. 


1 


.01 


152 


MD-1727 




3 


15 


pes. 


1 


.15 


165 


MD-1741 


Expansion Plug (^) 


1 


20 


pes. 


1 


.05 


179 


MD-1744 




1 








.75 


195 


MD-1745 




1 


150 


pes. 


1 


.10 


167 


MD-1750 


Capscrew (^-10x3}^) 


1 






1 
1 


.20 


196 


MD-1772 


Governor Housing Head 


1 








1.50 


179 


MD-1773 




1 






15J4 


O.DU 


1/8 


Hi-i-v 177? 
MU-1//5 




L, 










1/0 


MD-1778 


frOv^^rnnr l~)ri'vp Snrinp" 


1 






Va 


.75 


178 


MD-1780 




1 






2 


10.50 


179 


MD-1788 


Governor Weight Shaft 


2 


20 


pes. 


1 


.85 


178 


MD-1789 




1 








.80 


178 


MD-1792 


Governor Bell Crank 


1 








8.75 


180 


MD-1796 


Governor Valve Stop Screw 


1 


70 


pes. 




.30 


179 


MD-1800 


Ball Bearing (ND38) 


1 


30 


pes. 


1 


1.80 


180 


MD-1803 


Ball Bearing (206-K) 


2 






t/ 


4.00 


177 


MD-1804 


Governor Bell Crank Shaft 


1 






1 

1 


1.15 


180 


MD-1805 




1 






/A 


1.15 


181 


MD-1807 




2 


16 


pes. 


1 
1 


.15 


152 


MD-1813 


Pin (J^xl^) 


2 


15 


pes. 


1 


.10 


149 


MD-181S 




1 


16 


pes. 


1 


.20 


196 


MD-1817 


Governor Housing Cover Gasket .... 


1 


300 


pes. 


1 


.10 


180 


MD-1818 


Governor Housing Head Gasket .... 


1 


150 


pes. 


1 


.05 


179 


MD-1820 


Female Elbow (f^ Tube) 


2 


16 


pes. 


1 


.35 


181 


MD-1821 


Pipe Nipple (54 Pipe x IJ^ Lg.).... 


4 


16 


pes. 


1 


.05 


163 


MD-1828 


Throttle Ball Joint 


2 


8 


pes. 


1 


.25 


152 


MD-1836 


Capscrew (J^-24x^) 


2 


16 


pes. 


1 


.05 


149 


MD-1841 




1 






Va 


.75 


181 


MD-1844 


Servo Spring Cover Gasket 


1 


150 


pes. 


1 


.05 


181 


MD-1845 


Governor Inspection Cover Gasket.. 


1 


300 


pes. 


1 


.05 


181 


MD-1875 




1 


30 


pes. 


■1 
1 


1.75 


198 


MD-1879 


Box Wrench (M and Si) 


1 






Vi 


.80 


198 


MD-1881 




1 








4.35 


198 


MD-1882 




1 






It/ 


2.65 


198 


MD-1884 


Socket 1" 


1 






1/ 

/A 


1.20 


198 


MD-1885 


Socket \%" 


1 


3 


pes. 


1 


1.50 


198 


MD-1886 


Socket l-ft" 


1 






Vi 


1.80 


198 


MD-1888 


Box Wrench (A and y%) 


1 


8 


pes. 


1 


.65 


198 


MD-1889 


Box Wrench (fn and J4) 


1 


5 


PCS. 


1 


.70 


198 


MD-1890 


Injector Tip Brush 


1 


5 


pes. 


1 


.20 


198 


MD-1891 


Injector Valve Seat Grinder 


1 


150 


pes. 


1 


.25 


198 


MD-1893 


Injector Tip Cleaning Wire .009.... 




1000 


pes. 


1 


.01 


198 


MD-1894 


Tool Box 


1 






6 


4.75 


198 


MD-1907 




1 


200 


pes. 


1 


.25 


198 


MD-1912 


Camshaft Drive Coupling — Lower- 








2V2 


10.05 


147 


MD-1917 




2 






Va 


.35 


156 


MD-1972 


Brass Nut (8-32) 


2 


60 


pes. 


1 


.01 


154 


MD-1974 


Washer (Brass No. 8) 


2 


125 


pes. 


1 


.03 


154 


MD-1998 


Cotter Pin (^^xJ4) 


1 


150 


pes. 


1 


.01 




MD-1999 




1 






8 


44.25 


147 
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Part 








Approximate 


Price 




Number 


Name and Description of Part 


Qty. 




Weight, Lbs. 


Eacli 


Page 


MD-2002 


Injector Seal Ring 


6 


150 


pes. 


1 


.10 


186 






1 

L 




pes. 


1 


.^j 


10s 


MD-2006 




1 


16 


pes. 


1 


.55 


198 


MD-2026 


Cap Screw (54-16xlJ^ Spec.) 


2 


S 


pes. 


1 


.20 


149 


MD-2029 


Comp. Release Shaft 


1 






12 


13.05 


149 


MD-2091 


Woodruff Key No. 5 


2 


300 


pes. 




.10 


200 


MD-2058 




4 


300 


pes. 




.05 




MD-2104 


Cap Screw (5^-11x4) 


2 








.15 


198 


MD-2109 




1 


80 


pes. 




.05 






1711 


1 
1 


1 1 
1 1 


pes. 




.20 


167 








1; 


pes. 


1 


./u 


loo 


MD-2119 


Female Connector Tube^ 




30 


pes. 


1 


^5 


IKA 


MD-2161 




1 


3 


pes. 


1 


90 

• vv 


170 


MD-2163 


Pioe Plue CA Sa Hd ) 


12 


40 


pes. 


1 


OS 




MD-2230 


Governor Servo Spring Cover 


1 






1 


3.60 


181 


MD-2231 


Governor Servo PI unger S top 


1 


8 


pes. 


1 


.50 


181 


MD-2232 


Cuo Plue 1" 


1 


45 


pes. 


1 


.10 


155 


MD-2280 


Woodruff Kev No 3 


1 


150 


pes. 


1 


.03 


196 

1 vU 


MD-2305 


Gaslcet 


1 


45 


pes. 


1 


.15 


148 


MD-2316 


Rocker Arm — Inlet 


12x 








2.55 


148 


MD-2321 

XVX X^ ml/w X 


Nut (7A-\4 Half Nut") 


8 


5 


pes. 


1 


.10 


185 


MD-2343 


Can Screw (14-13x34^) 


6 








.20 


200 


MD-2344 


Cao Screw (^A-lixVA) 


8 


5 


pes. 


1 


.10 


146 


MD-2345 

XVX X^ ^0 t v/ 


Can Screw •1^-16x3^ . 


4 








.20 


l«Jv 


MD-2346 


Fillister Head Screw (J4-20x^).. 


. 2 


88 


pes. 


1 


.05 


154 


MD-2367 


Crovernor Pluncrer 


1 






'A 


3.50 


178 


MD-2368 


CiOvernor Valve 


1 






Va 


6.00 


179 


^VX X-* *j 


Cnvernnr Rail Pin 


3 


25 


pes. 


1 


.35 


178 


MD-2452 


^^ifg Terminal (^) 


4 


50 


pes. 


1 


.05 


201 


MD-2466 


Throttle Sprmg Bracket 


2 


35 


pes. 


1 


.15 


152 


MD 2471 

XVX X-^ i^^l \J 


3/4 Pine Pluff — Countersunk 


4 


8 


pes. 


1 


.10 


148 


MD-2479 


Stud 


8 


150 


pes. 


1 


.15 


181 


MD-2487 


Throttle Ratchet Spring 


1 


8 


pes. 


1 


.15 


152 


MD-2493 

XV X X-^ L^\y\J 


Can Srrew ( 3/^-24x1^ 


4 


15 


pes. 


1 


.05 


205 


MD-2497 


Pine Bushinc to . 


3 


100 


pes. 


1 


.10 


158 


MD-2503 


Spacer » 


1 


16 


pes. 


1 


.45 




MD-2S09 


Fuel Filter to Cyl. Head Tube 


1 


3 


pes. 


1 


1.60 


167 


MD-2S31 


Tnierfnr AVrenrh Handle 


1 


5 


pes. 


1 


.50 




MD-2SS9 


Pine Pluff 1" Sa Hd 


2 


16 


pes. 


1 


.05 


149 


MD-2569 


Fuel Control Shaft T.ever 


1 








5.60 


149 


MD-2582 


Camshaft Housing Lifter Strap .. 


2 






2J4 


1.00 


198 


MD-2S83 


Camshaft Hoiminp* T^ifter Ciiide 


2 






2J4 


1.25 


198 


MD-2S88 


Cao Screw (l4-20xVA) 


6 








.10 


198 


MD-2592 

Xv A XV ^ w V ^ 


Breather Air Cleaner 


1 






2?4 


4.05 


156 


MD-2599 

X*X XV V V 


Fuel Control Shaft Sleeve . . .. 


1 








1.00 


149 


MD-2603 


Breather Air Cleaner Gasket 


1 


60 


pes. 




.10 


156 


MD-2607 




6 


150 


pes. 




.10 


179 


MD-2614 


Flared Tube Union (A) 


2 


150 


pes. 




.15 


166 


MD-2627 


Plug > 


1 


6 


pes. 




.50 


170 


MD-2682 


Governor Roller 


4 


16 


pes. 




.50 


149 


MD-2683 


Governor Roller Shaft — Long 


1 


16 


pes. 




.85 


149 


MD-2684 


Governor Roller Shaft — Short 


1 


12 


pes. 




.70 


180 



xOrder MD-2993 Assembly— Price Each $3.25 
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Part 

Number Name and Description of Part Qty. 

MD-2689 Stud 3 

MD-2707 Cap Screw (^-16x2j4) 2 

MD-2714 Stud (J^xZA) 5 

MD-2724 Injector Valve Lapping Comp 1 

MD-2764 Lock Washer (1x^x14) 4 

MD-2826 Cap Screw (5^-20x1) 1 

MD-2849 Washer (SS LD. x 1^ O.D.) 6 

MD-2871 Nut (J4x20) 4 

MD-2877 Reducing Bushing to H) 1 

MD-2910 Reducing Bushing to %) 6 

MD-2918 Battery Terminal 4 

MD-2925A Order 2925 1 

MD-2933 Pipe Tee (l4 Malleable) 1 

MD-2935 Pipe Nipple 1 

MD-2946 Starting Hand Throttle Seal 1 

MD-2949 Fuel Con. Shaft Bushing 1 

MD-2950 Fuel Con. Shaft Extension 1 

MD-2958 Injector Bushing 6 

MD-2963 Fuel Sight Glass Seal 2 

MD-2977 Bushing (H to ]4) 1 

MD-2998 Ammeter (30-0-30, 24 Volt) 1 

MD-2999 Oil Pressure Gauge (100 lbs.) 1 

MD-3001 Fuel Flow Gauge Gland 1 

MD-3003 Fuel Flow Gland Shim 3 

MD-3004 Fuel Sight Glass 1 

MD-3021A Worm Oil Line Tube Ixx 

MD-3035 Puller Screw Pilot 1 

MD-3055 Stud (34x1 A) 4 

MD-3149 Comp. Release Shaft Seal 1 

MD-3157 File Handle 1 

MD-3167 Worm Bearing Cage 1 

MD-3168 Worm Bearing Retaining Nut 1 

MD-3169 Worm Bearing Cage Screw 1 

MD-3170 Worm Retaining Nut Lockscrew .... 1 

MD-3171 Worm Bearing Spacer— Inner Ixxx 

MD-3172 Worm Bearing Spacer— Outer Ixxx 

MD-3178 Fuel Con. Shaft Collar 1 

MD-3180 Fillister Hd. Screw (^-ZOxVA) .... 3 

MD-3191 Fuel Control Cross Bar 5 

MD-3192 Cross Bar Adj. Block 5 

MD-3193 Cap Screw (^-28x1^) 12 

MD-3201 Lifter U Bolt Strap 1 

MD-3202 Camshaft Hsg. Lifter Bolt 1 

MD-3205 Tubing Clip Spacer— Single 3 

MD-3206 Tubing Clip 3 

MD-3224 Fuel Control Shaft 1 

MD-3253 Cap Screw (fi-16x454) 1 

MD-3257 Water Pump Body 1 

MD-3258 Water Pump Body Gasket 1 

MD-3260 Water Pump Runner 1 

MD-3261 Water Pump Runner Pin 1 

MD-3262 Water Pump Shaft 1 

MD-3263 Water Pump Seal Tube 1 

MD-3264 Water Pump Seal 1 

MD-326SA Water Pump Pulley 1 

MD-3266A Water Pump Bearing Plate 1 



xxOrder MD-3021 Assembly— Price Each $0.80 
xxxReplace these 2 parts MD-3071 and MD-3072 as a unit 



Approximate 


Price 




Weight, Lbs. 


Eacb 


Page 


6 pes. 


1 


.30 


184 


16 pes. 


1 


.15 


192 


30 pes. 


1 


.60 




8 pes. 


1 


.60 


190, 198 


5 pes, 


1 


.10 


211 


8 pes. 


1 


.10 


152 


30 pes. 


1 


.10 


211 


40 pes. 


1 


.02 


153 


30 pes. 


1 


.10 




45 pes. 


1 


.10 


163 


8 pes. 


1 


.20 


201 




.35 


168 


8 pes. 


1 


.15 


163 




.Uo 


lov 


ou pes. 


1 
1 




17Q 


/2 


5 25 


179 




VA 


3.50 


179 




Wi 


6.00 


158 


ISO pes. 


1 


.25 


187 


30 pes. 


1 


.05 


173 




V^ 


4.50 


187 




V2 


1.80 


187 


5 pes. 


1 


4.50 


187 


150 pes. 


1 


.05 


187 


25 pes. 


1 


.55 


187 




.80 


204 


3 pes. 


1 


.60 


198 


10 pes. 


1 


.25 


165 


10 pes. 


1 


.10 


149 


10 pes. 


1 


.35 






7 


30.00 


203 




Vi 


7.00 


203 


4 pes. 


1 


1.35 


203 


25 pes. 


1 


.25 


203 




Vk 


3.00 


203 






3.00 


203 




5.15 


179. 183 


50 pes. 


1 


.05 


179 






2.35 


148 


7 pes. 


1 


.80 


148 


75 pes. 


1 


.05 


148 




3^ 


1.85 


198 




Vi 


.85 


198 


100 pes. 


1 


.15 


167 


65 pes. 


1 


.40 


167 




12 


8.90 


149 




Yi 


.15 


185 




19 


20.00 


200 


45 pes. 


1 


.20 


200 




3K 


5.25 


200 


32 pes. 


1 


.40 


200 




1 


4.95 


200 


10 pes. 


1 


.30 


200 


32 pes. 


1 


.90 


200 




18 


20.00 


200 




4 


10.10 


200 
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Part 

Number Name and Description of Part 

MD-3267 Water Pump Plate Gasket 

MD-3268 Water Pump Drive Collar 

MD-3269 Water Pump Drive Screw 

MD-3270 Water Pump Collar Screw 

MD-3271 Water Pump Bearing Retainer 

MD-3272 Water Pump Bearing 

MD-3273 Water Pump Bearing Spacer .. 

MD-3274 Water Pump Grease Def 

MD-3275 Water Pump Packing 

MD-3276 Water Pump Packing Gland .... 

MD-3277 Water Pump Packing Nut 

MD-3278 Water Pump Nut Wrench 

MD-3279 Camshaft Hsg. End Cover 

MD-3280 Thermostat Housing 

MD-3281 Thermostat Housing Gasket 

MD-3282 Cap Screw (^-16x3'4) 

MD-3283 Thermostat Cover 

MD-3284 Thermostat Cover Gasket 

MD-3285 Cap Screw ()^-16xl54) 

MD-3286 Radiator Inlet Flange 

MD-3288 Radiator Inlet Elbow Gasket .. 

MD-3327 Cylinder Head (6 Cyl.) 

MD-3343 Compression Release Lever 

MD-3344A Ratchet Plate 

MD-3346A Control Latch 

MD-3347 Instrument Panel Spacer 

MD-3348 Control Lever Shaft 

MD-3349 Compression Release Cam 

MD-33S0A Control Lever Hub 

MD-33S2A Control Lever 

MD-3353 Ratchet Plate Support 

MD-3354 Control Set Bracket 

MD-3355 Control Set Bracket Gasket 

MD-33S7 Ratchet Lever Spring Clip 

MD-3361 Stud 

MD-3363 Cap Screw (^-24x2j4) 

MD-3364 Cap Screw (5^-18x3) 

MD-336SA Control Lever Handle 

MD-3366 Cap Nut (^x24) 

MD-3367 Control Latch Pin 

MD-3369 Throttle Bell Crank Button 

MD-3370 Throttle Bell Crank Shaft 

MD-3373 Compression Rel. Roller Pin .... 

MD-3374 Control Lever Roller Pin 

MD-3380 Stud 

MD-3382 Control Lever Spring 

MD-3383 Compression Release Spring 

MD-3385 Cap Screw (5^-16x1^) 

MD-3392 Male Connector 

MD-3398 Generator Drive Counter Shaft 

MD-3399 Generator Drive Shaft 

MD-3400 Generator Drive Bearing Cover 

MD-3401 Generator Drive Cover Plate .. 

MD-3402 Generator Gear Shift Shaft 

MD-340S Generator Ekive Gear — Driven , 

Digitized iff Google 



Qty. 





Approximate 








Weight, Lbs. 


IUcL\.U 




100 


pes. 


1 


.10 


200 






n 


3.10 


200 


5 


pes. 


1 
I 


A If 

.45 


200 


10 


pes. 


1 


.OJ 


Ino 






/2 


4.00 


200 








' 7!80 


200 






2/. 


1.25 


200 






\% 


6.00 


200 






% 


1.25 


200 


3 


pes. 


1 


1.60 


200 








7.20 


200 


8 


pes. 


1 


1.00 


198 






9 


O.JXJ 


1 AQ 






9M 


12.00 




60 


pes. 


1 


.10 


159 


4 


pes. 


1 


.10 


159 






4 


5.35 


159 


100 


pes. 


1 


.15 


159 


14 


pes. 


1 


.08 


159 






1^ 


2.60 


195 


120 


pes. 


1 


.10 


190 






361 


240.00 


158 






1^ 


6.50 


153 






6% 


13.50 


152 








6.00 


152 








.85 ' 


189 








3.50 


153 


6 


pes. 


1 


1.10 


153 






1J4 


9.75 


153 






2 


12.50 


152. 






2 


3.80 


153 






4J4 


10.50 


153 


60 


pes. 


1 


.15 


153 


32 


pes. 


1 


.10 


152 


12 


pes. 


1 


.15 


153 


11 


pes. 


1 


.10 


152 






'A 


.20 


161 






H 


2.50 


152 


16 


pes. 


1 


.75 


152 


16 


pes. 


1 


.45 


152 


16 


pes. 


1 


.75 


152 


8 


pes. 


1 


.60 


152 


16 


pes. 


1 


.45 


153 


32 


pes. 


1 


.45 


152 






% 


.20 


189 








.70 


152 


3 


pes. 


1 


.40 


153 


IS 


pes. 


1 


.08 




34 


pes. 


1 


.15 


169 






2^ 


12.05 


177 






3^ 


16.50 


176 








3.50 


176 








3.00 


177 








1.00 


177 








8.75 


177 
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Part 








Approximate 


Price 




Number 


Name and Description of Part 


Qty. 




Weight, Lbs. 


Each 


Page 






J 








0.50 


176 


MU-3407 


Generator Drive Bearing Cage 


j 








14.00 


177 


MU-j'tUo 










14 


ou.uu 


1 

I/O 








%J 


pes. 








MD-3431 


Starter Hole Cover 


J 






200 


170 


MD-3432 




J 






13J4 


17.25 


172 


MD-3437 




1 






1.75 


175 


MD-3438 




1 


10 


pes. 




.30 


176 


MD-3439 


Generator Drive Gear Spacer 


1 






.60 


176 


MD-3440 


Countershaft Bearing Retainer 




6 


pes. 


.75 


177 


MD-3442 


Woodruff Key (XX SX Spec.) 


1 


16 


pes. 




1.10 


157 


MD-3444 




1 


12 


pes. 




.50 


177 


MD-3451 




1 


80 


pes. 




.05 


176 


MD-34S3 


Water Inlet Pipe Cov. Gasket 




40 


pes. 


1 


.10 


175 


MD-34S5 


Oil Pump Idler Washer 




68 


pes. 




.40 


192 


MD-34S6 


Stud (^x5) 


1 






1 


.25 


155 


MD-3457 


Cam. Drive Cover Gasket 


1 


80 


pes. 


.10 


148 


MD-3458 


Camshaft Drive Cover 


1 






6.00 


148 


MD-3460 


Generator Drive Shifter Fork 


1 


4 


pes. 


1 


2.75 


177 


MD-3465 


Oil Sump Gasket 6 Cyl 




6 


pes. 




.85 


193 


MD-3467 






36 


pes. 




.15 


193 


MU-o4oy 




\ 






235 












■\ 


pes. 




2 40 


159 


MD-3471 


Woodruff Key (No SX) 




16 


pes. 


1 


.20 


149 


MD-3472 




\ 








40.00 


203 


MD-3473 


Ratchet Plate Spacer 




8 


pes. 




.25 


153 


MD-3474 




1 


7 


pes. 




.30 


152 


MD-347S 


Stud 


4 


4 


pes. 




.25 


155 


MD-3476 




1 


3 


pes. 




.95 


175 


MD-3477 


Stud 


1 


8 


pes. 




.20 


175 


MD-3478 


Gen. Drive Bearing Cover Gasket.. 


1 


160 


pes. 




.10 


176 


MD-3479 


Gen. Drive Bearing Cage Gasket.... 


1 


160 


pes. 


1 


.10 


177 


MD-3481 


Cap Screw (f^-24x}4) 




16 


pes. 


1 


.05 


176 


MD-3482 




1 


20 


pes. 


1 


.03 


153 


MD-3484 




I 


36 


pes. 


1 


.10 


177 


MD-3485 


Slotted Nut (J4-16) 


1 


7 


pes. 


1 


.20 


177 


MD-3487 




1 


16 


pes. 


1 


.20 


177 


MD-3488 




2 






'A 


1.35 


176, 177 


MD-3489 


Roller Bearing 


2 


5 


pes. 


1 


3.75 


176 


MD-3S01 


Front Support Clamp Washer 


2 


32 


pes. 


1 


.10 


161 


MD-3501A 


Cyl. Head Nut Washer 


31 


20 


pes. 


1 


.02 


158 


MD-3S02 




1 


64 


pes. 


1 


.25 


161 


MD-3506 


Woodruff Key (No. 1) 


1 


350 


pes. 


1 


.02 


173 


MD-3507 


Cap Screw (-fk — 24) 


1 


20 


pes. 


1 


.05 


195 


MD-3508 


Nut (A-24) 


1 


125 


pes. 


1 


.02 


166 


MD-3S13 


Priming Plunger Packing 


2 


2000 


pes. 


1 


.05 


177 


MD-3S19 




2 






5J4 


12.50 


149 


MD-3520 




2 


20 


pes. 


1 


.25 


148 


MD-3S41 




2 








.20 


149 


MD-3S42 




2 








4.95 


149 


MD-3S47 












7.40 


178 


MD-3560 












2.75 


187 


MD-3605 


Cup Plug 1" 




30 


pes. 




.10 


181 


MD-3615 












6.70 


156 


MD-3628 


Nut (J4-13) 


11 


16 


pes. 




.05 


215 


MD-3636 






8 


pes. 




.45 


158 
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Part 

Number Name and Description of Part Qty. 

MD-3649 Worm Gear 2 

MD-3687 Inlet Valve : 12 

MD-3689 Piston Pin Bushing 12 

MD-3696 Valve Grinder Stem 1 

MD-3697 Valve Guide 24 

MD-3698 Valve Seat Ring (Inlet) 12 

MD-3703 Radiator Top Tank 1 

MD-3707 Strip Reinforcing Header 4 

MD-3709 Radiator Filler Neck 1 

MD-3714 Oil Cooler Body 1 

MD-3719A Oil Cooler Core Assembly 1 

MD-3726 Radiator Tank Gasket 2 

MD-3728 Stud 8 

MD-3729 Valve— Exhaust 12 

MD-3731 Stud 1 

MD-3733A Radiator Inlet Elbow 1 

MD-3734 Oil Cooler Gasket 1 

MD-3736 Radiator Cap 1 

MD-3737 Radiator Filler Neck Gasket 1 

MD-3745 Radiator Cap Gasket 1 

MD-3746 Radiator Cap Bail 1 

MD-3749 Hose Clamp 4 

MD-37S0 Cap Screw A-24xl^ 67 

MD-37S3A Engine Number Plate 1 

MD-3754 Escutcheon Pin No. 12 10 

MD-37S6 Radiator Cap Hinge Pin 1 

MD-3766 Street Ell (%") 1 

MD-3767 Tee (Vg) Mall 1 

MD-3768 Pipe Nipple (H x V/2) 3 

MD-3769 Inverted Flared Tube Tee ' 1 

MD-3785 Throttle Bell Crank 1 

MD-3789 Connecting Rod Bolt 12 

MD-3797 Throttle Pull Rod 1 

MD-3802 Engine Name Plate 1 

MD-3803 Oil Cup 1 

MD-3804 Comp. Release Spring Stud 1 

MD-3805 Plug 1 

MD-3810 Injector Bushing Collar 6 

MD-3821 Piston Pin Bushing Dowel 12 

MD-3822 Radiator Filler Assembly 1 

MD-3824 Injector Roller Assembly 2 

MD-3842 Stud 2 

MD-3853 Battery Clamp Hook 4 

MD-3854 Battery Clamp Stud 4 

MD-385S Adjustable Yoke End (Vi) 4 

MD-38S6 Adjustable Yoke Pin 4 

MD-3870 Flat Head Screw (}4-13xl) 6 

MD-3934 Con. Lever Spring Stud 1 

MD-3945 Injector Plunger (.400 dia.) 61[ 

MD-3957 Pipe Elbow (M) 2 

MD-39S8 Pipe Nipple ^ x 2 4 

MD-3960 Pipe Tee (54 x K x K) 1 

MD-3961 Groove Pin 1 

MD-3984 Pipe Plug (V/z Countersunk Head) 1 

MD-3987 Flexible Hose 2 

MD-3993 Check Valve OA) 1 

MD-3996 Tubing Clip Support Spacer 1 

MD-4001 Injector Bearing Roller Washer .... 12M 

MD-4002 Injector Tappet Roller 61111 



Approximate 
Welglit, Lbs. 

5^2 



15 pes. 
6 pes. 



16 pes. 
16 pes. 

10 pes. 

32 pes. 

100 pes. 

20 pes. 

30 pes. 
5 pes. 

16 pes. 

16 pes. 
120 pes. 

30 pes. 

5 pes. 
12 pes. 

6 pes. 
12 pes. 



8 pes. 

6 pes. 

30 pes. 

18 pes. 

5 pes. 

20 pes. 



14 pes. 

3 pes. 

3 pes. 
10 pes. 
16 pes. 
16 pes. 



S 

4 . 
150 pes. 



pes. 
pes. 



8 pes. 

25 pes. 
39 pes. 



'A 
A 

1 

1 

28 
2 

39 
38^ 

1 

1 

A 

1 



1 



1 



A 



1 
1 

2H 

A 

1 
1 
1 
1 
1 
1 



3 pes. 1 



A 



A 



1 
1 



A 

1 

A 



1 
1 



Price 
Each 

30.00 
.75 
.40 
.55 

1.70 
.50 
35.00 

2.50 

1.50 
30.00 
125.00 
.50 
.15 

2.65 
.25 

4.50 
.10 

1.50 
.10 
.25 
.15 
.10 
.05 
.55 
.01 
.15 
.15 
.25 
.10 
.50 

2.50 

1.55 
.20 
.90 
.15 
.15 
.50 
.25 
.15 

3.05 

2.55 
.15 
.50 

1.50 
.30 
.05 
.10 
.50 



.15 
.10 
.35 
.05 
.15 
2.00 
4.00 
.10 



Page 

149 
158 

150 



158 
158 
195 
195 
195 
190 
190 
195 
190 
158 
190 
195 
190 
195 
195 
195 
195 
190 
195 
152 
152 
195 
173 
169 
209 
168 
152 
150 
152 
184 
152 
170 
170 
158 
150 



186 
163 
211 
211 
211 
211 
211 
158 



166 
166 
166 
177 
163 
166 
163 
167 



A 



1[Cannot be serviced in field, return complete unit for overhaul 
1[1[0rder MD-3824 Assembly— Price Each $2.55 



Digitized iff 



Gougle 
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Part 

Number 

MD-4061 
MD-4063 
MD-4064 
MD-4065 
MD-4087 
MD-4113 
MD-411S 
MD-4131 
MD-4162 
MD-418S 
MD-4194 
MD-4196 
MD-4198 
MD-4199 
MD-4201 
MD-4204 
MD-4205 
MD-4206 
MD-4210 
MD-4218 
MD-4220 
MD-4230 
MD-4237 
MD-4243 
MD-42S1 
MD-4253 
MD-4279 
MD-4280 
MD-4310 
MD-4314 
MD-4321 
MD-4334 
MD-433S 
MD-4336 
MD-4363 
MD-4366 
MD-4376 
MD-4407 
MD-4410 
MD-4411 
MD-4412 
MD-4419 
MD-4419A 
MD-44S1 
MD-4456 
MD-44S7 
MD-4489 
MD-4490 
MD-4506A 
MD-4510A 
MD-4S11 
MD-4518 
MD-4613 
MD-4614 
MD-461S 
MD-4616 
MD-463S 
MD-4636A 
MD-4662 
MD-4666 
MD-4667 
MD-4676 
MD-4678 
A1:D-4679 

Note — Use 



Name and Description of Part 
Pipe Nipple (•>4x3) 



Connecting Rod 

Connecting Rod Cap 

Connecting Rod Bearing Shell ... 

Stud (%Kiys) 

Fuel Pressure Gauge (30 lb.) ... 
Connecting Rod & Cap Assembly 

Crankshaft Slinger 

Injector Key 

Cap Screw (V^-13x2j4) 

Valve Adjusting Screw 

Jam Nut (5^-24) 

Injector Spring Cover 

Inlet Manifold 

Air Cleaner Support Bracket ... 

Blower Air Connection 

Inlet Manifold Cover 

Air Connection Gasket 

Blower Discharge Hose 

Cap Screw (%-16x3) 

Air Cleaner Support Gasket 

Hose Clamp 

Generator Gear Shifter Handle 

Governor Housing 

Generator Motoring Switch 

Fillister Head Screw 

Fuel Pressure Valve 

Fuel Pressure Valve Spring 

Piston 

Piston Cooling Nozzle 

Voltage Regulator 

Cap Screw (-5^-24x2) 

Battery Conn. Cable 

Starting Motor Terminal 

Cap Screw (A -24x1) 

Short Nipple (yi) 

Street Elbow 

Fan Guard Brace 

Wire Terminal 

Wire Terminal (-fe Hole) 

Wire Terminal (Delco Remy) 

Rubber Insulator 

Rubber Insulator 

Thermometer 

Camshaft (Inlet) Use 4456A ... 
Camshaft (Exhaust) Use 4457 A 

Piston Ring — Compression 

Piston Ring — Oil Regulat 

45° Alemite Grease Fit 

Crankcase Breather Tube 

Battery (See Note Below) 

Cross Bar Adjustment Block ... 

Generator Coupling Flange 

Generator Drive Coupling Disc . 

Washer 

Cap Screw (-ft -24x1'/^) 

Castellated Nut (A -24) 

Control Pawl 

Filter Housing 

Fuel Filter Cartridge 

Lube Oil Filter Element 

Lube Oil Filter Cov 

Oil Filter Element Guide 

Filter Support Guide 

12 Volt Heavy Duty Battery— Willard 
mOrdcc_^D-4115 Assembly— Price Each $47.00 







Approximate 


Price 




Qty. 




Weight, Lbs. 


Each 


Page 


9 
i. 








10 


166 


oil 11 II . 










150 


"11 II II 






A 
•t 


4.70 


150 


12 






72 


150 


7. 

\3 


200 


pes. 


1 
1 


.10 


167 


1 

1 


3 


pes. 


1 

1 


1.45 


163 


f. 

0 




18 


47.00 


150 


1 
1 










l/U 


oT 


100 


pes. 


1 

1 


.20 




u 


3 


pes. 


1 

I 


!io 


161 




13 


pes. 


1 
1 




148 

i.*to 


1 
1 


100 


pes. 


1 
1 


.03 


170 


D 






13/ 


3.00 




1 

I 








55.00 


184 


1 

z 






14 


21.00 


184 


1 

1 








2.20 




1 
1 








'?0 




A 




pes. 


1 


It; 


1R4 

Xon 


1 

1 






1/ 


70 


1S4 

XOH 


C 








.20 


71 1 


1 

1 


50 


pes. 


1 
1 


!l5 


146 


f. 
O 






1/ 


L40 


184 


1 
1 






74 


1.15 


177 

1 / / 


1 
1 






14i/< 


37.50 


1 7S 

I/O 


-7 


30 


pes. 


1 

I 


.35 


154 




100 


pes. 


1 
1 


.01 


154 


1 
1 


8 


pes. 


1 
1 


.55 


163 


1 
1 


20 


pes. 


1 

1 


20 


1 Llt7 


o 








20 00 


104 


z: 
O 


16 


pes. 


1 


95 


1 '^0 


1 
1 






1 T/ 


4.95 


154 


9 


11 


pes. 


1 

I 


06 




1 




pes. 


1 

1 


1 "^n 




9 


16 


pes. 


1 


.15 




1 

1 


32 


pes. 


1 

X 


!io 


166 


A 
n 


14 


pes. 


1 

X 


10 


209 


9 






74 


.15 


700 


1 
1 


5 


pes. 


1 

1 


.45 


lot; 


1 

1 


200 


pes 


1 


.05 




0 


100 


pes. 


1 


.05 


701 


9 

Li 


100 


pes. 


1 
X 


.25 


701 


A 
*T 


250 


pes. 


1 
1 


!oi 


701 




16 




1 

1 


!l5 


201 


9 






/2 


2^50 


166 


1 

i 






40 


93.00 


149 


1 
1 






40 


93.00 


149 




8 


pes. 


1 


.30 


194 


12 


5 


pes. 


1 

X 


.40 


104 


1 

1 


16 


pes. 


1 


!35 


19K 


1 

1 






72 


.08 


156 


2 






117 




201 


1 








.80 


148 


1 






X 


4.50 


174 


1 


8 


pes. 


1 

X 


1.10 


177 

lit 




150 


pes. 


1 


.02 


177 




30 


pes. 


1 


.05 


177 


6 


80 


pes. 


1 


.02 


177 


1 


8 


pes. 


1 


1.00 


152 


1 






56J^ 


35.00 


163 


1 






4 


8.85 


163 


2 






2^ 


8.40 


163 


1 






654 


5.00 


163 


2 


7 


pes. 


1 


.85 


163 


6 


10 


pes. 


1 


.20 


165 



RHD6-19 or equivalent 

Origiriial from 
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Part 

Number Name and Description of Part Qty. 

MD-4680 Filter Support Angle 2 

MD-4681 Fuel Pressure Valve Body 

MD-4683 Fuel Pressure Valve Stop 

MD-4684 Fuel Pressure Valve Plug 

MD-468S Fuel Pressure Valve Gasket 

MD-4686 Lub. Oil Cover Gasket 

MD-4687 Fuel Filter Cover Gasket 

MD-4717A Fuel Supply Tube 2$ 

MD-4840 Pipe Elbow ^ x 45° 

MD-4844 . Tube Clip (A Tube) 

MD-4853 Crankshaft 

MD-4886 Starting Motor Switch Support .... 

MD-4889B Starting Lever 

MD-4897 Close Nipple (1" x I'/j") 

MD-4920 Injector Holder Box 

MD-4940 Crankshaft Nut 

MD-4943 Crankshaft Nut Lock Washer 

MD-5008 Water Pump Spacer Gasket 

MD-5020 Fuel Supply Receptacle Gasket 

MD-5025 Pipe, Tee 

MD-5026 Pipe Nipple 

MD-5047 Oil Pump Body 

MD-5048 Oil Pump Cover 

MD-5049 Oil Pump Cover Gasket 

MD-5050 Oil Pump Cover Dowel 

MD-5051 Oil Pump Shaft 

MD-5053 Oil Pump Key 

MD-5054 Oil Pump Sheave Spacer ..' 

MD-5055 Oil Pump Ball Bearing 

MD-5056 Oil Pump Bushing 

MD-5057 Oil Pump Drive Gear 

MD-5058 Oil Pump Idler Gear 

MD-5059 Oil Pump Idler Shaft 

MD-S060 Oil Pump Roller 38 

MD-5074 Flywheel Housing 

MD-5075 Water Inlet Pipe 

MD-5076 Generator Drive Cap 

MD-5077 Oil Pump Support Cap 

MD-5080 Fuel Supply Pump 

MD-5082 Oil Inlet 

MD-5083 Short Nipple (1" Extra Short) 

MD-5084 Cap Screw (^-16x2^) 

.MD-5085 Generator Motor. Switch Handle.... 

.MD-5087 Generator Bracket 

MD-5090 Generator Shim 8-lS 

MD-5095 Flywheel Housing Gasket 

MD-5105 %-9x4 Hd. Oval Ft. Set Screw.... 

MD-5106 Puller Strap 

MD-5110 Crankcase 

MD-5111 Main Bearing Cap— Front Itt 

MD-5115 Cap Screw (J4-I3x254) 14 

MD-5117 Front Trunnion 

MD-5118 Front Engine Support 

MD-5119 Front Engine Support Gasket ........ 

MD-5120 Front Engine Seal (Leather) 

MD-5133 Conduit Clip— Side 

■MD-5138A Cylinder Head to Gen. Dr. Tube.... 

MD-5139 Flexible Hose 

MD-S161 Pipe Nipple (H x 3^ Long) 

MD-517S 4x3-45° Reduced Double Y 

MD-5179 Interlocked Ex. Hose 2 

MD-5182 Cap Screw (5^x3 long) 4 

4:Order MD-4717 Assembly— Price Each $0.60 
tlSemi-finished only. Muft be line bored after assembly to crankcase. 
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Part 
Number 

MD-S184 
MD-S208 
MD-5277 
MD-5292 
MD-5297 
MD-5299 
MD-5304 
MD-5307 
MD-5308 
MD-5309 
MD-S310 
MD-5327 
MD-S329 
MD-S331 
MD-5332 
MD-5333 
MD-S334 
MD-533S 
MD-S336 
MD-S350 
MD-S3S1 
MD-S354 
MD-S433 
MD-5501 
MD-5582 
MD-5S93 
MD-5713 
MD-5723 
MD-5748 
MD-5787 
MD-5788 
MD-S790 

MD-5791 

MD-S792 

MD-S793 
MD-5794 
MD-579S 

MD-5796A 
MD-5797A 
MD-5814 

MD-5818 

MD-5820 

MD-5822 

MD-5824 

MD-5828 

MD-5885A 

MD-5934 

MD-S9S6 

MD-5957 

MD-5958 

MD-5959 

MD-S960 

MD-5961 

MD-5963 

MD-5987A 

MD-5988A 

MD-5989A 

MD-5998 

MD-6020 



Name and Description of Part 
Water Inlet Pipe & Cap Assembly 



Oil Cooler Ret. ( 
1" Short Nipple 
Oil Cooler In. C 



Oil Cooler Ret. 



Pipe Nipple 

Cable 

Oil Pump Drain Tube Assembly.... 
Fuel Pump to Fuel Press. Valve Tube 
Washer — Gen. Drive Cage Seal . .. 

Battery Cable 

Pipe Nipple 

Throttle Ret. Spring 

Injector Cyl. Sleeve 

90" Reducing Elbow (VA" x 1") .... 
Hose Nipple (1J4" x 3]4" Long) .. 
Hose Connection (VA" I.D. x 2%" 

O.D. X 7" Long) 

Hose Connection (lyi" LD. x 2^" 

O.D. X 4^" Long) 

Hose Clamp (For lj4" LD. x 2%" 

O.D. Hose) 

Pipe Elbow (1^" x 45°) 

Pipe Bushing (1J4". x 1") 

Hose Connection Filler (IJ^" O.D. 
x 1J4" Long) — Steel Tubing 



Cap Screw (^"24x1" long) 



Fuel Pump Coupling Flange 

Fuel Pump Dr. Coupling Flange.... 

Groove Pin 

Generator Drive Coupling Flange.... 



Cast Iron Countersunk Pipe Plug 
Cyl. Head to Oil Pressure Gauge .... 
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Part 

Number Name and Description of Part Qty. 

MD-6019 Gov. Oil Line Tube Assembly 

MD-6021 Cyl. Head to Fuel Sight Glass Tube 

MD-6022 Tube Sight Glass to Valve 

MD-6022A Order 6022 

MD-605S Front Trunnion Support 

MD-6062 Oil Cooler Inlet Elbow 

MD-6063 Oil Cooler Outlet Elbow 

MD-6064 Pipe Nipple 

MU-6070 Camshaft Drive Cpl. Upper 

MD-6111A Thomas Flex. Coupling 

MD-6112A Flywheel 

MD-6149 Battery Case 

MD-6158 Generator Mounting Spacer 

MD-6160 Generator Mounting Spacer 2 

MD-6161 Generator Mounting Spacer 2 

MD-6383A Injector Supply Tube 2§ 

MD-6384 Fuel Pump Coupling Cover 1 

MD-6391 Cap Screw (^-16x534 long) 2 

MD-6394 Fuel Filter Cover 

MD-6429 Air Cleaner Support 

MD-6432 Air Inlet Tube Flange Assembly .. 

MD-6433 Air Cleaner Gasket — Inner , 

MD-6434 Air Cleaner Gasket — Outer 

MD-6466 Flywheel Housing Drain Plug 

MD-6483 Injector Cylinder (.400 Dia.) 

MD-649S Injector Assembly 

MD-6505 Pipe Nipple (f^x4 long) , 

MD-6506 Pipe Cap (^) 

MD-6S11 Injector Tip Wrench 

MD-6S12 Pipe Tee 

MD-6S38 Oil Sump 

MD-6595A Fan Belt 

MD-6S97 Injector Seal Spring 

MD-6614A Generator and Coupling Cover ..... 

MD-6634 Exhaust, Silencer , 

MD-6642 Speeder Handle 

MD-6643 A Socket 

MD-6683 Compression Release Lever Ex. ... 

MD-6687A Crankshaft Sheave 

MD-6688 Water Pump Spacer 

MD-6690 Blower Outlet Connection 

MD-6691A Blower Inlet Bracket 

MD-6692A Blower Adapter Plate 

MD-6693 Blower Inlet Elbow— Plain 

MD-6694 Blower Inlet Elbow 

MD-6695 Blower Sheave 

MD-6697 Crankshaft Sheave Hub 

MD-6700 Bushing for Crankshaft Sh. Bolt... 

MD-6701 Blower 

MD-6704 Crankshaft Sh. Bolt Spc 

MD-6721 Blower Inlet Hose 

MD-6722 Blower Inlet Hose Filler 

MD-6723 Blower Outlet Hose 

MD-6724 Blower Outlet Hose Filler 

MD-6726 Blower Outlet Conn. Gasket 

MD-6733 Blower Belt 

MD-6747 Valve Grinder Tip 

MD-6753 Oil Level Gauge Guide 

MD-6762 Pipe Nipple 

MD-6782A Generator Drive Sheave 

MD-6785A Oil Pump Sheave 

MD-6790 Blower Belt Guard Bracket 

MD-6791 Cap Screw (J4-28xH long) 

MD-6796 Blower Belt Guard 

§Order 6383 Assembly— Price Each $0.60 
tfNot serviced in field. Return injector assembly fo: 
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Part 
Number 
MD-6801 
MD-6912 
MD-7240 
MD-7258 
MD-72S9 
MD-7260A 
MD-7261 
MD-7262A 
MD-7317A 
MD-7496 
MD-7S10 
MD-7513 
MD-7S18 
MD-7S40 
MD-7SS4 
MD-7555 
MD-7S60 
MD-7S61 
MD-7S62 
MD-7S63 
MD-7564 
MD-7566 
MD-7S67 
MD-7568 
MD-7570 
MD-7575 
MD-7748 
MD-7755 
MD-7759 
MD-7761 
MD-7762 
MD-7763 
MD-7764 
MD-7765 
MD-7766 
MD-7767 
MD-7768 
MD-7769 
MD-7770 
MD-7777 
MD-7778 
MD-7779 
MD-7807 
MD-7813 
MD-7814 
MD-7815 
MD-7816 
MD-7825 
MD-7826 
MD-7827 
MD-7832 
MD-7834 
MD-7851 
MD-7852 
MD-7857 
MD-7858 
MD-7859 
MD-7876 
MD-7878 
MD-7879 
MD-7880 
MD-7916 
MD-7917 
MD-7930 
MD-7931 
MD-7932 
MD-7933 
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Digitized by 



Name and Description of Part 

Valve Grinder 

Oil Level Gauge Blade 

Air Cleaner 

Fuel Pump Inlet Tube Assembly.... 
Fuel Press. Valve Outlet Tube Assy. 

Fuel Tank 

4" Wing Filler Cap 

ly^" Suetion Stub & Bushing 

Fuel Line Hose 

Ratehet Plate Bushing 

Stud (%x4 long) 

Stud 

Pipe Union 

Battery Cable (No. 00-84 Ig.) 

Side Radiator 

Tank Radiator Bottom 

Water Inlet Pipe Elbow 

Radiator Guard 

Radiator Core 

Shroud Fan 

Guard Fan 

Water Inlet Pipe Hose 

Radiator Braee 

Radiator Inlet Hose 

Fan 

Radiator Assembly 

Skid 

Governor Housing Cover 

Gov. Valve LevCr Shaft Assembly 

Gov. Valve Lever Spaeer 

Ball Bearing Single Felt Seal 

Governor Spring Pin Stop 

Fillister Head Machine Screw 

Lock washer (No. 6) 

Gov. Spring Pin Adjust. Screw 

Gov. Spring Pin Adjust. Screw 

Gov. Con. Lever & Spring Support 

Gov. Spring Adjust. Stud 

Gov. Spring Adjust. Nut 

Gov. Valve Lever Support 

Gov. Valve Lever Support Gasket.. 

Cap Screw (j4-20x5^ long) 

Tie Bolt Nut Washer 

Pre-CIeaner Glass Jar 

Pre-Cleaner Rubber Seal Ring 

Fan Blade — 2 laminations 

Fan Blade Rivet (i^x% Ig. hd.).... 

Gauge Gland 

Gauge Body 

Gauge Gland Shim 

Reducing Bushing 

2" Fill. Pipe 

Reducing Bushing 

Gov. Spring Adj. Screw Pin 

Cable 

Cable 

Starting Motor Cable 

Reducing Bushing (J4xj4) 

Pipe Nipple 

Special Bushing 

2 Fill. Pipe Strainer 

Carriage Bolt (}4x2 Ig.) 

Grommet 

Governor Weight 

Governor Weight Shaft 

Governor Weight Needle Bearing.... 
Governor Needle Bearing Spacer.... 

All prices in this book are subject to change. 
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DELCO REMY 

GENERATOR 

(1106538) 



CRANKING MOTOR 

(825) 



CRANKING SWITCH 
(1996453) 
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GBNEkATOR ASSEMBLY 
DR- 1 106538 
FIG. 102 



Google 



Original from 
UMIVERSITY OF CALIFORNIA 



PARTS SECTION 



233 




FIELD FRAME ASSEMBLY 
FOR DELCO-REMY GENERATOR DR-1 106538 
1914 
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PARTS SECTION 



DELCO REMY (1106538) GENERATOR (24 Yolf^lnsultd.) 



Part Number 
DR-1884677 
DR-1842744 
DR-1883864 
DR- 809062 
DR- 810585 
DR-1880315 
DR- 810459 
DR- 820516 
DR-1853400 
DR- 810460 
DR- 820523 
DR- 1 872459 
DR- 834560 
DR- 802760 
DR- 134551 
DR- 1867665 
DR- 810069 
DR- 1880306 
DR-1873S54 
DR-1884680 
DR-188063S 
DR- 29047 

DR- mn 

DR- 37078 
DR-1862953 
DR-1866970 
DR- 106497 
DR-1857514 
DR-1850770 
DR-1866487 
DR- 106497 
DR-1856500 
DR-1856494 
DR-1850768 
DR- 1856992 
DR- 1856993 
DR-1850759 
DR-1857412 
DR- 141542 
DR- 802730 
DR- 908503 
DR- 814985 
DR-1835457 
DR-1866970 
DR- 106497 
DR-1856567 
DR- 124546 
DR-1842763 
DR-1849277 
DR-1880635 
DR- 29047 



Name and Description of Part Qty. 

Armature 1 

Pole Shoe 2 

Pole Shoe Screw 4 

Dowel Pin (C. E. & D. E.) 2 

Terminal Stud & Lead Assembly ("A" Pos. Term.) 
Terminal Stud & Lead Assembly ("A" Neg. Term.) 

Terminal Stud Only 

Terminal Stud Lock Clip (Single) 

Terminal Stud Lock Clip (Double) 

Terminal Stud Insulation (Bent Strip) 3 

Terminal Stud Ins. Bushing 3 

Terminal Stud Ins. Washer 9 

Terminal Stud Plain Washer 3 

Terminal Stud Lock Washer 6 

Terminal Stud Nut 6 

Terminal Clip (On Stud) 3 

Terminal Clip (To Brush) 2 

Field Coil (R. H.) 1 

Field Coil (L. H.) 1 



Commutator 
Oiler C. E. 

Oil Wick c 



End Frame 



E. 



Digitized 



Felt Washer C. E 1 

Felt Washer Retainer Cup C. E 1 

Main Brush Plate 1 

Main Brush Plate Attaching Screw 3 

Main Brush Plate Attaching Lockwasher 3 

Third Brush Plate 1 

Third Brush Plate Clamp (Upper) 1 

Third Brush Plate Clamp Screw (Upper) 1 

Third Brush Plate Clamp Lockwasher (Upper) 1 

Third Brush Plate Clamp Spring (Lower) 1 

Main Brush 2 

Third Brush 1 

Main Brush Spring 2 

Third Brush Spring 1 

Brush Arm 3 

Brush Arm Space Washer 3 

Brush Lead Attaching Screw 3 

Brush Lead Attaching Screw Lockwasher ,3 

Ball Bearing (C. E.) 1 

End Cover Plate C. E 1 

End Cover Plate Gasket C. E 1 

End Cover Plate Screw C. E 3 

End Cover Plate Screw Lockwasher (C. E.) 3 

Space Collar (Outside C. E.) 1 

Woodruff Key (C. E.) 1 

Cover Band 1 

Drive End Frame 1 

Oiler (D. E.) 1 

Oil Wick D. E 1 

OrlglriiBl 
UMIVERSITY OF 



Price 
$30.00 
LSO 
.OS 
.05 
20 
.20 
.15 
.05 
.10 
.05 
.10 
.01 
.05 
.01 
.05 
.01 
.05 
2.75 
2.75 
4.00 
.05 
.05 
.05 
.10 
.70 
.01 
.01 
.50 
.05 
.05 
.01 
.05 
.40 
.15 
.05 
.05 
.05 
.01 
.02 
.01 
1.95 
.10 
.05 
.01 
.01 
.20 
.05 
JO 
4.00 
.05 
.05 



Page 

232 
233 

233 
233 
233 

233 
233 
233 
233 
233 
233 
232 



232 
233 
233 
233 
234 
234 
234 
234 
234 
234 
232 
232 
234 
234 
234 
234 
234 
234 
234 
234 
234 
234 
234 
232 
232 
232 
232 
232 
232 
234 
232 
232 
232 
232 
232 
234 
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DELCO REMY GENERATOR — (Cont'd) 

Part Number Name and Description of Part Qty. Price Page 

DR-1849278 Space Collar (Outside— D. E.) 1 1.2S 232 

DR-1845626 Space Washer (Inside— D. E.) 1 .20 232 

DR- 825197 Felt Washer (D. E.) 1 -OS 232 

DR- 825196 Felt Washer Retainer Cup (D. E.) 1 .15 232 

DR- 903305 Ball Bearing D. E 1 4.10 232 

DR-1838692 Ball Bearing Retainer Plate (D. E.) 1 .15 232 

DR- 825260 Ball Bearing Retainer Plate Gasket (D. E.) 1 .10 232 

DR-1866487 Ball Bearing Retainer Plate Screw (D. E.) 5 .05 232 

DR- 802731 Ball Bearing Retainer Plate Lockwasher (D. E.) .... 5 .01 232 

DR- 124548 Woodruflf Key D. E 1 .05 232 

DR- 103047 Shaft Nut D. E 1 .05 232 

DR- 811381 Shaft Nut Plain Washer (D. E.) 1 .05 232 

DR-1842765 Thru Bolt 2 .15 232 

DR- 108579 Thru Bolt Lockwasher 2 .01 232 

DR-18S7917 Terminal Ground Strip 1 .10 232 

DR-1866970 Terminal Ground Strip Screw 1 .01 232 

DR- 106497 Terminal Ground Strip Screw Lockwasher 1 .01 232 

DR- 834231 Terminal Ground Strip Screw Plain Washer 1 .05 232 

DR- 116004 Nut 1 05 232,233 

DR- 29042 Oil Wick 1 -05 232 

DR-1864510 Screw 4 .05 233 

DR-1902838 Insulator 1 233 

DR-1872459 Washer Insulation 8 .01 233 

DR- 810459 Stud Terminal 1 .15 233 

DELCO REMY (825) CRANKING MOTOR 

Part Number Name and Description of Part Qty. Price Page 

DR-1872369 Armature 1 $77.00 235 

DR-1869761 Brake Shoe Washer 1 .65 239 

DR-1869747 Pole Shoe 6 2.00 236 

DR-1843646 Pole Shoe Screw 12 .02 

DR-1880635 Oiler (In field frame) 1 .05 236 

DR-1869746 Oil Tube (In field frame) 1 .50 236 

DR-1861906 Field Terminal Stud 1 .30 236 

DR-1861791 Field Terminal Stud Ins. Washer (%-O.D.) 2 .05 236 

DR-1861792 Field Terminal Stud Ins. Washer (li-O.D.) 4 .05 236 

DR- 811912 Field Terminal Stud Plain Washer 1 .05 236 

DR- 141557 Field Terminal Stud Lockwasher 2 .01 236 

DR-1873333 Field Terminal Stud Nut (A— thk.) 1 .05 239 

DR-1873334 Field Terminal Stud Nut (A— thk.) 1 .05 

DR-1869834 Field Coil Assembly (L. H.) 1 1.80 236 

DR-1869743 Field Coil Assembly (Lower) 1 1.80 236 

DR-1869789 Field Coil Assembly (R. H.) 1 1.80 236 

DR-1868811 Field Coil Ins. Strip (D. E.) 1 .05 236 

DR-1869744 Field Coil Ins. Strip (C. E.) (Order 32330) 1 .05 236 

DR-18697S4 Commutator End Frame 1 5.50 239 

DR-18697S5 Bushing fC. E.) 1 .75 239 

DR-1880642 Oiler (C. E.) 1 .05 237 

DR- 802696 Oil Wick (C. E.) 1 .10 238 

DR-1869761 Brake Washer (C. E.) 1 .05 239 

DR- 103894 End Plug (C. E.) 1 .10 239 

DR-1872915 C. E. Frame Attaching Screw 6 .10 235 

DR-1873008 C. E. Frame Attaching Screw Lockwasher 6 .03 235 

DR-1873301 Brush Plate Assembly (Less Brushes) 1 10.00 239 

DR-1869758 Brush Plate & Stud 1 2.00 237 

DR-1869757 Brush Plate Ins. Plate 1 .75 237 

DR- 132760 Brush Plate Ins. Plate Attaching Screw 3 .02 239 

DR- 802729 Brush Plate Ins. Plate Attaching Lockwasher 3 .01 239 

DR- 810794 Brush Plate Ins. Plate Attaching Screw PI. Washer 3 .01 239 

DR- 38367 Brush • 12 .40 239 

DR-1861785 Brush Spring 12 .05 237 

DR-1861784 Brush Holder 6 .25 237 

DR-1861783 Brush Holder Ins. Plate (2 Hole) 3 .10 237 

DR-1861781 Brush Holder Space Plate (Ground Brush) 3 .10 237 

Digitized by GOOQle ^'^^^ 
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DELCO REMY (825) CRANKING MOTOR — IConfd) 



Part Number 


Name and Description of Part 


Qty. 


Price 


Page 




'0_..~t_ TJr»1-]^_ fkl n A ~ i' T« .1 n i.^ J 'D_..nt..\ 


O 


.21) 


237 


UK-lool/oo 


Brush Holder Screw (Long — Insulated Brush) 


•J 
O 


1 c 

.15 


237 


UK- IJ^l^O 


Brush Holder Screw (Short — Insulated Brush) 


■J 
0 


.U2 




■rvT> 10^1*70*7 

DR-1861787 


Brush Holder Screw (Long — Grounded Brush) 


6 


1 c 

.15 


237 


T\T> 1 loi fin 

DR- 132109 


Brush Holder Screw (Short — Grounded Brush) 




.U2 


237 


DR- 106497 




12 


1 A 

.10 


237 


T^T) lOrfC 1*700 

DR-1861700 




Id 


AC 

.05 


237 


DR-lo69/60 




1 
1 


*7C 

.75 


237 


DR- 11560/ 




12 


.01 


235 


DK- 106490 




12 


.01 


235 


DK-1061/91 


^Ao^H.Mnl Ci...A MITn^U^^ t? 1/ TA \ 




AC 

.05 


239 


DK-106179J 


T'^^^^;^-! C1.--J T — « WT 1 / T? 11 r\ T\ \ 




AC 

.05 


236 


DK-1 0/449^ 


T^^.M^I.-nl T>1«^ / T7 \ 




.Oo 




DK- 14130/ 






Al 

.01 


239 


TAT) 10'71'J'J'7 

DK-lo/OJJJ 






.05 




DK-1o7jjj4 


lerminal btud JNut (C It. is ink.) 




.05 


236 


UK-1009/01 






1C 
,00 


235 


T^U 1 QQOAA'J 

lJK-loOi244ii 






24,00 


238 


UK-lJSOOOiO 






CA 

.50 


238 


UK- 110400 






Al 

.03 


238 


DK- II0II4 


Motor Drive Housing Cover Screw Lockwasher 




A e 

.05 


238 


UK- 1 i4yyo 






AC 

.05 




UK- ou^oyo 






.10 


238 


i-'iv 1 0/ i\j 






in 

.lU 


235 


DR-1873008 


Motor Drive Housing Attaching Screw Lockwasher.. 




.03 




DR-1871674 






4.00 


235 


DR-1864749 




1 


.75 


235 


DR- 804076 


Oil Wick (Center Bearing) 




.05 


235 


DR-1864750 






.85 


235 


UK- 10/ ^000 






.10 


235 








.Ul 


235 


DR- 114604 


Center Bearing Screw Lockwasher 




.01 




DR- 142848 


Center Bearing Screw Lockwasher (Countersunk) .... 


1 


.03 


235 


DR-186S19S 




1 


.25 


235 


DR- 1874859 




1 


6.00 


238 


DR-186S131 




1 


.30 


238 


DR-1856844 


Space Washer (Between Shift Sleeve & Center Brg.) 


1 


.10 


235 


DR-1869740 


Space Washer (Cupped — Between Shift Sleeve & 












1 


.20 


235 


DR- 1856831 






3.00 


235 


DR- 1856842 






6.50 


235 


DR-1856840 






2.35 


235 


DR-1869565 






.10 


235 


DR-18726S0 






.75 


235 


DR- 1872652 


Motor Drive Pinion Stop Collar Cotter Pin 




.05 


235 


DR-1881689 


Screw Pole Shoe (Use DR-828675) 


12 


.05 


236 


DR- 132133 




3 


.10 


237 
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DELCO REMY (1996453) CRANKING SWITCH 



Part Number 


Name and Description of Part 


Qty. 


Price 


Page 


DR-1996453 




1 


20.00 




DR- 142357 




4 


.02 


235 


DR- 802760 


Switch Mounting Screw Lockwasher 


4 


.01 


235 


MD- 7859 


Switch Connector Cable 


1 




235 


DR-18S6850 


Terminal Clip (For Battery Cable) 


1 


.20 


235 


DR- 1874860 


Switch Housing 


1 


8.00 


240 


DR-1856800 




1 


.20 


240 


DR-1856801 




1 


.05 


240 


DR-18S5481 




1 


1.25 


240 


DR- 1847240 




1 


.05 


240 


DR-1847239 


Switch Contact Disc Cushion Spring Retainer Washer 




.05 


240 


DR-1869851 


Switch Contact Disc Attaching Nut 


1 


■ .10 


240 


DR -107761 


Switch Contact Disc Attaching Nut Cotter Pin 


1 


.01 


240 


DR-18S5478 




1 


1.00 


240 


DR- 1857425 




1 


.10 


240 


DR- 1879682 


Push Button & Shaft Assembly 


1 


2.50 


240 


DR- 1836822 


Push Button 


1 


.65 


240 


DR-185S496 




1 


.10 


240 


DR-1884521 


Push Button Shaft 


1 


1.25 


240 


DR-185549S 


Push Button Shaft Nut 


1 


.25 


240 


DR- 1855497 




2 


.10 


240 


DR-1855498 


Push Rod Release Arm Pin 


2 


.10 


240 


DR- 1855499 


Push Rod Release Arm Spring 


2 


.15 


240 


DR-1855486 




1 


7.00 


240 


DR- 1855487 




1 


.25 


240 


DR- 1855489 




2 


2.50 


240 


DR- 1855488 


Terminal Stud Ins. Plate (Inside) 


1 


.20 


240 


DR- 1855490 


Terminal Stud Ins. Bushing Washer 


2 


.05 


240 


DR- 1855491 




2 


.05 


240 


DR- 811912 




2 


.05 


240 


DR- 141557 




4 


.01 


240 


DR-1873333 


Terminal Stud Nut (^-13xA thk.) 


2 


.05 


240 


DR-1873334 


Terminal Stud Nut (H-13x}^ thk.) 


2 


.05 


240 


DR- 132910 




4 


.05 


240 


DR- 106497 


Terminal Plate Attaching Screw Lockwasher 


4 


.01 


240 


DR- 1879686 




1 


.10 


240 


DR-1879687 , 




1 


.15 


240 
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CAP BREATHER 
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Mcculloch engineering corporation 

Milwaukee, Wisconsin 
PARTS LIST — MODEL B4012 and MODEL C4012 

No. Part 

Req'd No. Part Name Price 

1 401 12D Rotor Housing $185.00 

2 40262C Rotor Assembly 162.50 

1 40300D End Casting (Gear End) 55.00 

1 40305D End Casting (Closed End) 42.50 

1 403 lOD Gear Case 42.50 

1 40315A End Casting Cover 5.00 

2 40320B Bearing Lock Ring 1.00 

2 40330C Bearing Cap (Closed End) 5.00 

1 40335 A Gasket (Gear Case) 75 

2 40336A Gasket (Bearing Cap) 13 

1 40350B Gear (Drive) always furnished with: 115.00 

1 4035 IB Gear Assembly (Driven) always includes : 
1 40352A Gear Hub 

1 40353A Gear 

1 403S7A Gear Adjusting Shim 1.00 

2 26-6036 Gear Dowel 

4 14B-6039 Hex. Hd. Cap Screw H-ZA^Vs 13 

2 40325 B Cap Screw Lock 25 

2 4035SA Gear Key 1.15 

2 5871 Hex. Nut 1-14 (Special) 75 

2 5872 Lock Washer (Special) 25 

4 6038 Cap Screw Lock 13 

8 14A-6031 Hex. Hd. Cap Screw A-lSxy^ 13 

14 14-5785 Hex. Hd. Cap Screw tk-18x3j^ 13 

14 14-1205 Hex. Hd. Cap Screw t^-18x1 13 

4 15-5949 Fill. Hd. Cap Screw rk-lSx-j^ 13 

32 21-5038 Lock Washer iV—k" thick 13 

6 26-5792 Dowel Pin, 3/s" 25 

5 44-1183 Pipe Plug % Std. Slotted 13 

2 38-5020 Ball Bearing, Double Row 15.00 

2 6001 Roller Bearing 8.75 

1 38-6004 Ball Bearing, Double Row 15.25 

2 42-5931 Oil Seal 1^ LD. x 2bV O.D. x M 1.50 

1 42-6026 Oil Seal Ij^ Ll3. x 2^ O.D. x 14 1.50 

2 5944 Oil Seal Cup 3.15 

2 5997 Felt Seal Case 50 

2 5998 Felt Seal 75 

1 40512B Drive Shaft 22.50 

1 30-5799 Drive Shaft Key ^x%x\-h 50 

1 20A-5539 Flat Washer il LD. x IJi O.D. x Vs 13 

1 10-2029 Jam Nut •K-16 50 

1 21A-1197 Palnut .>4-16 13 

4 14A-S876 Hex. Hd. Cap Screw H-24 x H 13 

2 5999 Snap Ring 40 

1 6027 Breather Cap 2.75 

1 6028 Breather Body 2.15 

1 6042 Oil Level Cock 1.00 

1 40511B Drive Sheave Hub 15.00 
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RADIO INTERFERENCE NOISE SUPPRESSION 
General Description 



The Radio Interference Noise Suppression system used on this generat- 
ing equipment is made up of a filter and condensers located as shown on 
illustrations Fig. 106 through 112. The suppression system limits radio 
noise so that there is no undesirable interference, either radiated or con- 
ducted, over a frequency range of 0.5 through 40.0 megacycles. 

The suppression system is supplemental to the main generating unit 
and in no way effects the efficiency of the generator. 

Items used in the Suppression system are as follows : 



1. Filter — Radio Interference Suppression Unit (25655-S) 
for the voltage regulator. 

2. Condensers (25657, Fig. 110) from the main generator 
leads to ground. 

3. Condensers (25658, Fig. 110) from the exciter leads (in 
the line unit) to ground. 

4. Condensers (25657, Fig. Ill) from the collector ring 
brushes to ground. 

5. Condensers (25658, Fig. 112) from the exciter brushes 
to ground. 



The filter unit attached on back of the voltage regulator is a composite 
unit made up of condensers and choke coils. The presence of radio inter- 
ference which can be eliminated by changing the generator over to hand 
regulation (Regulator off) would indicate trouble in this unit. First check 
the. regulator contacts and replace the spark condensers. If that doesn't help, 
disconnect the filter unit, remove it and replace it with a new filter unit. Do 
not attempt to repair the filter unit proper. 

The presence of radio interference which cannot be eliminated by putting 
the generator on hand regulation indicates defective condensers. Make sure 
all electrical connections are tight and that the collector ring brushes, col- 
lector rings, exciter brushes and exciter commutator are in proper condition. 
If the radio interference continues, start replacing condensers until the in- 
terference stops. If the proper testing equipment is available each condenser 
can be tested directly and the faulty condenser replaced. 



Maintenance 



RADIO INTERFERENCE SUPPRESSION 



Item No. Fig. 
EM-2S600-1S .... 



Description 



Manufacturer Required per Price 
and Cat. No. Unit eacli 



EM-25657 
EM-256S8 
EM-2S6S9 
EM-25660 
EM-2S661 
EM-25662 



EM-2S630-1S .... 
EM-25630-2S .... 



EM-25656-S 



EM-2S6S5-S 



Voltage Regulator complete, with 

Suppression 

Radio Interference Suppression 

Unit 

Radio Interference Suppression 

Cover 

Regulator Frame — Shielded 

Sub Assembly Frame 

Condenser, .01 MFD., 1000 volt .... 
Condenser, .10 MFD., 600 volt .... 

Mounting Bracket 

Mounting Clamps and Screws 

Mounting Clamps and Screws 

Mounting Bracket 



EM 1 1.10 

EM 3 .07 

EM 2 .10 

EM 1 1.4S 



EM 1 1.10 

EM 1 5.65 

EM 1 1.90 



EM 



EM 



4 .63 
7 .50 



1 



1 



$243.75 



36.25 
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JMDIO INTERFERENCE SUPPRESSION 
FIG. 106 
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FIG. 107 
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RADfO INTBRFERtNCE 

SUPPRESSION UNI T 



kADlO INTEkFEkENCE SUPPRESSIOM 

ff«. lot 
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sua ASSEMBLY FRAME 
£5630'2S 

* r 

MDIO IHTERFERENCE SUfMESSfOlf 
fIG. 109 
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Ki4D/0 INTERFERENCE SUPPRESSION 

Ffo. in 



Digitized by GOOQIC 



Origirai from 
UNIVERSITY OF CALIFORNIA 



256 



FARTS SECTION 




PARTS SECTION 257 




eEN£ft>)TOft WIRE ASSEMBLY MD-S221B and 
BATTERY CABLE ASSEMBLY MO-6373 
FIG. 113 
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OPERATING AND MAINTENANCE 
INSTRUCTIONS 
SPARE PARTS PRICE LIST 
FOR 

SYNCHRONOUS GENERATOR 



This section is subdivided into sections A and B which 
cover different generators. Refer to list of engine 
Nos. in front of book to insure ordering correct ports. 



NOTE 
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ILLUSTRATIONS 



Figure 1 
Figure 2 
Figure 3 



Figure 4 



Figure 5 
Figure 6 
Figure 7 
Figure 8 
Figure 9 
Figure 10 
Figure 11 
Figure 12 
Figure 13 
Figure 14 
Figure 15 
Figure 16 

Figure 17 

Figure 18 
Fig'ure 19 
Figure 20 
Figure 21 
Figure 22 
Figure 23 
Figure 24 



Synchronous Generator Complete. 

Voltage regulator, exciter and exciter field rheostat. 

Terminal box connections for 400/230 volt, 60 cycle, 1200 rpm. 
operation. 

(Note : Transformer shown upper left is mounted on rear of panel 
board on some units.) 

Terminal box connections for 220/127 volt, 50 cycle, 1000 rpm. 
operation. 

(Note : Transformer shown upper left is mounted on rear of panel 
board on some units.) 

Switch cabinet — non synchronizing. 

Switch cabinet — synchronizing. 

Breaker overload trip unit arrangement. 

Complete generator and accessories — exploded view. 

Generator rotor — exploded view. 

Generator brush holder assembly. 

Generator shaft, spider & field pole — assembly procedure. 

Generator armature core and insulation. 

Generator armature coil assembly procedure. 

Generator armature connection procedure. 

Generator armature core and ring assembly procedure. 

Terminal box — front view. 

(Note : Transformer shown at upper left is mounted on rear of 
panel board on some units.) 

Terminal box — side view. 

(Note : Transformer shown at upper left is mounted on rear of 
panel board on some units.) 

Terminal box terminal block. 

Exciter — exploded view. 

Voltage regulator and ammeter switch. 

Voltage regulator parts. 

Voltage regulator parts continued. 

Synchronizing switch cabinet complete. 

Non-synchronizing switch cabinet complete. 
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AHMATUKl SLOT INSULATIOH 



FIG. 12— 6*ii*r«#or >lriiiat«r* Cor* and lata/aMoii 
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flQ. 13 — Qmnratar Armatiirm Coll jissMiMy fnetdan 



Digitized by VjOOQlC 



Originai from 
UMIVERSITY OF CALIFORNIA 



PARTS SICTION « SYNCHRONOUS 6ENtRATOR "A" 271 




274 



PARTS SICTION 



SYNCHRONOUS OINIRATOR "A" 




FIG. IS — Generator Armature Core and ft/ng Astemblf Procedur* 
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FfG. 17— Terminof Box— S!(/e View 
(Note: Transformer shown at upper left is mounted on rear of panel board on some units.) 
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VIBRATOR REED 




FIG. 21 — Vo/toge Regulator Ports 
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FREQUENCY METER 
EM-25677 




CONNECTIONS 
EM-25663 

POTENTIAL 
TRANSFORMER i 

TRANSFER ; 

SWITCH 
EM-2565& i 

EM-25689 
BUS 

EM-2567i 



BREAKER 
TRIP UNITS 
EM-Z5672A«B 



vOPERATlNG 
HANDLES 
EM-2S687 

EM-2&673 



EM-25674 



NON-SYNCHRONIZINO SWITCH CABINET EM- 25650 
NUMBERED PARTS ARE SAME ON SYNCHROHIZINC SWITCH CABINET 

FIG. 24— NPH-tyiicAreiiiifiig Swifcft CoUiicf Cempfef* 
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6-POLf CONNECTION DIAGRAM 
3-PHASE STAR 3 and 6 CIRCUIT 
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Item No. 


Pig. 


EM-25600 


20 


EM-2S601 


21 


EM-25602 


21 


EM-2S603 


22 


EM-25604 


22 


EM-2S60S 


21 


EM-25606 


22 


EM-25607 


16-17 




10 


EM-2S609 


21 


EM-2S610 
■ 


21 


EM-25611 


22 






EM-25613 


20 


EM-2S614 


20 


EM-25615 


21 




10-1/ 


EM-2S617 


22 


CH/T OCA 10 


0 


EM-25619 


20 




20 


EM-2S621 


20 


EM-2S622 


21-22 


EM-25623 


22 




71 


EM-2S625 


21 


EM-2S626 


22 


EM-25627 


22 


EM-25628 


22 


EM-2S629 


21 


EM-25630 


22 


EM-25631 


22 


EM-2S632 


22 


EM-25633 


22 



SPARE PARTS 
VOLTAGE REGULATOR 

Description 

Voltage Regulator, Complete 

Voltage Regulator relay, includ- 
ing coil 



Polarity Reversing switch 

Rubber mountings, front 

Rubber mountings, rear 

Spark condenser, 0.01 mfd., 1000 

volts do test 

Anti-Hunt resistor 

Current transformer. Do-nut ratio 
500/5 (Mounted on terminal box) 
Potential transformer, ratio 400/ 
120/218, 100 volt ampere capacity, 
50-60 cycles (Mounted on termin- 
al box) 



Manufacturer Reauired per Price 


and Cat. No. Regulator 


each 


EM 


1 


$361.00 


EM 


1 


16.88 


Hayden Mfg. Co. 






(EM special) 


1 


9.19 


Lord No. 150P-6 


2 


.29 


Lord No. 150P-4 


2 


.29 


Solar, Type MH-1049 


1 


.93 


Ohmite No. 0569 


1 


1.04 


EM 


3 


3.13 



A-C ammeter, 
0-500 amperes . 



S amperes, scale 



A-C voltmeter, 150 volt, scale 
0-500 volts 

A-C voltmeter resistor 

Cross Current Compensation rheo- 
stat 

Ammeter Jack 

Ammeter Plug 

Vibrator reed and contacts (regu- 
lator contacts) 

Current transformer for cross cur- 
rent compensation. Type RB, ratio 
800/5 (Mounted on terminal box) 

Damping transformer 

Exciter field rheostat (mounted 

on generator frame) 

Thumb, nuts and washers 

Ammeter switch adapter 

Voltage regulator cover 

Auto-Hand switch , 

Lock washer 

Resistor mounting clip 

No. 6-32 X ^" self tapping slot- 
ted CP MS 

Rubber grommet 

Terminal blocks 

No. 6-32 X Yi" RH MS 

No. 8-32 X 54" self tapping slot- 
ted CP MS 

Voltage Regulator frame 

Ground lead 

Rubber grommet 



Franklin Trans. 
No. 17099A 

Westinghouse 
MA No. 1163599 

Westinghouse 
MA No. W937528 
Ohmite No. 1025 

Ohmite No. 0446 
General Electric 
No. 6052309G-2 
General Electric 
No. 2874991G-1 

EM 



EM 

Franklin No. A16142A 

Ward Leonard 6" 
Dayton Co. No. 117 
EM 
EM 

Cutler Hammer No. 8381 
Shake Proof No. 1228 
Ohmite No. 6 

Std. 

Continental Rubber 

No. 2410 
Howard B. Jones 
Spcl. 9-12 
Std. 

Std. 
EM 
EM 

Continental Rubber 
No. 2476 



9.ro 

12.25 
.69 

4.58 

18.56 

3.26 

4.38 



32.00 
3.09 

16.25 
.54 
1.38 
5.88 
.32 
.01 



.01 

.04 

.94 
.01 

.01 
4.88 
.25 

.04 



22 No. 8-32 X CP RH MS and 

hex nut Std. 2 

Note: — See under Voltage Regulator Spares — 1 required on non-synclironlzing switcli cabinet and 
2 required on synchronizing switcli cabinet. 
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SPARE PARTS 



VOLTAGE REGULATOR — fConf'tf J 



Manufacturer Required per Price 



Item No. 


Fig. 


Description 


and Cat. No. Regulator 


each 


EM -25634 


22 




EM 


1 


.03 


EM-25635 


22 




Ohmite No S 


2 




EM -25636 


22 




EM 


1 


.03 


EM-25637 


21 


No. 6-32 X Vz" CP RH MS and 












hex nuts 


Std. 


5 


.01 


EM-25638 


21 


No. 6-32 X K" CP RH MS and 














Std. 


1 


.01 


EM-25639 


21 


No. 4-36 X Vi," RH MS and hex 














Std. 


6 


.01 


EM-25640 


21 




Std. 


4 


.06 


EM-25641 


21 




Dayton No. 119 Thumb 












Nut 


1 


.12 


EM-25642 


21 




EM 


1 


.13 


EM-25643 


21 




EM 


1 


.04 


EM-25644 


21 


Cross current compensation rheo- 














Ohmite No. 5100 


1 


.05 


EM 25645 


21 




EM 


1 


.08 


EM -25646 


21 


No. 4-32 X ^" self tapping screw 


Std. 


4 


.01 


EM-25647 


21 




EM 


1 


.35 



SWITCH CABINETS AND TERMINAL BOX 



Item No. 


Pig. 


Description 


Manufaotiirer Reaulred per Price 


and Cat. No. 


Unit 


each 


EM-2S607 


16 


Current transformer (See voltage 






9.38 


EM-2S608 


24 










EM-25616 


16 


Current transformers (See volt- 






32.00 


EM-25650 


5 


Non synchronizing switch cabinet 














EM 


1 


930.00 


EM-256S5 


23-24 




Arrow No. 80638 


1 


3.50 


EM-25670* 


6 


Synchronizing switch cabinet com- 












plete 


EM 


1 


1042.00 


EM-25671 


23-24 


3 pole breaker 


ITE No. ET1877 


2 


150.00 


EM-25672A 


24 


Breaker trip units 175 amp 


ITE No. ET2468 


2 


41.88 


EM-25672B 


24 




ITE No. ET2583 


2 


41.88 


EM-25673 


24 


Stud for rear connection on air 
circuit breaker, 400 amp. ->4-20x 












5K" 


ITE No. ET0923 


12 


.45 


EM-25674 


24-16 


Lug for generator and load con- 












nections (5 on term, box) 


Burndy No. QA-34 


10 


.40 


EM-25675* 


23 




Arrow No. 80983 


1 


5.20 


EM-25677 


23-24 




Roller Smith No. FA-4 


1 


115.25 


EM-2S678* 


23 




GE No. lOS-14 


1 


.29 


EM-25679* 


23 


Synchronizing lamp switch 15 














Arrow No. 8721-N SPST 


1 


2.01 


EM-25680* 


23 


Synchronizing lamp receptacle .... 


GE No. 49x866 


1 


1.04 



EM-25681* 23 Synchronizing lamp resistor 25 
watts, 1500 ohms 

EM-25683 23-24 Connection — No. 12 flexible 
switchboard wire 

* These p ajtg used on sychronizing switch cabinets only. 
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SWITCH CABINETS AND TERMINAL BOX ~ fCpnf dJ 









Manufacturer Required per Price 


Item No. 


ITU 

Fig. 


Description 


and Cat. No. 


Unit 


each 


EM-2S68S 


23 






1 




EM-25686 


23 




EM 


1 


31.25 


EM-25687 


24 




ITE Extended Handles 


2 


2.50 


EM-25688 


24 


Bus 


EM 


.... 


10.00 


EM-25689 


24 


J^"-13 X VA" hex head with nut 






.08 








Std. 


9 


EM-25690 


16-17 


Terminal stud, (^"-13, 554" long) 












with 5 nuts, 3 washers and 1 lock 






.35 








EM 


9 


EM-25o91 


16-17 


Terminal stud, (J4 -20, 3 long) 












\iritli a, niff'c ^ waQnprc an/i 1 Inz-l^" 






.17 








EM 


3 


EM-2S692 


16 


Connector links, large, A" x \A" 


EM 




.18 








6 






C^nnn^rtrtr \in\r email v X 














EM 


1 


.10 


EM-2569S 


7 




llE JNo. VooUl-A 




in nn 

lU.UU 


EM-25696 


7 


5^"-16 HH nut and cup washer.... 


Std. 


12 


.02 


EM-2S697 


7 


^"-16 X 1" FH mach. screw 


Std. 


12 


.02 


EM-25698 


7 


^"-16 X 54" FH mach. screw 


Std. 


2 


.02 


EM-2S700 


8-16 




EM 


1 


173.75 


EM-25701 


16-17 


Terminal stud, (^"-13, 754" long) 












with 7 nuts, 6 washers and 1 lock 






3.44 








EM 


1 


EM-2S702 


17 


Terminal stud, (^"-20, 2" long) 
With 2 nuts, 2 washers and 1 lock 














EM 


1 


25 




1/— lo 




C. H. 80-434.14, 12 point 


1 




EM- 25704 


16 




EM 


1 


32.50 




10 


9^ -10 X lyi rlrl L-ap ^jcrew, 












lorlf washpr tint anH nit washer 


Std. 


7 


.04 


EM-2S706 


16 


Fbonv Asbestos Panel i/i" x 












X 21" 


EM 


1 


5.40 


EM-25707 


16 


'/4"-20 X 1" HH can screws 


Std. 


4 


.05 


EM-25708 


16 


'/i"-20 X l'/4" HH can screws 


Std. 


4 


.05 




lyj 


/2 -lo X XI n, cap screws 




c 




EM-2S710 
EM-2S711 


17 


T J XT 11 n •! 1 

Leads No. 12 flexible 


btd. 


.... 




17 


1" flexible conduit, BX cable and 














1 


69 


EM-25712 


17 




EM 


1 


.57 


EM-2S713 


17 


Lead clamps with two (No. 8 x Va," 






.04 








EM 


7 


EM-25714 






EM 


1 


22.50 


EM-25715 


17 


Conduit mtg. plate and 2j4"-20 x 




1 


.40 








EM 


EM-25716 


17 


CT m'g. clamp with 54"-20 x 2" 






.07 






HH 


EM 


2 


EM-2S717 


17 


Bus connections J4" x VA" copper 


EM 


4 


.13 


EM-25718 


17 


J4"-20 X ^" FH mach-ne screw 






.05 








Std. 


2 
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GENERATOR 



Item No. 


Fig. 
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10 


I'wjyi-oiouot) 


10 




51-14 


PUT nsnw 
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0 
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0 
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o 

o 
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0 

y 


PA/T 118014 


0 

y 


tLM-jlftUOO 


0 

y 


PA/T 118017 


0 

y 


PA/T 118018 


Q 

o 


PA/T 118010 


0 

y 


EM-518060 


8 


EM-518061 


8 


EM-5 18062 




EM-518063 


12 


EM-518064 


8 


EM-518065 


8 


EM-518066 


8 


EM-518067 


8 


EM-518068 


8 



Required per Price 

Description Generator each 

l4"-2!0 studs IK" .long with jamb nuts 4 $ 0.09 

Armature core with coils 1 ^^^'25 

Armature core without coils 1 308.75 

Armature Ring 1 133.75 

^"-11 Lifting Eyebolt 3 .55 

Drip cover — coupling end 1 10.31 

■ft"-18 Hex. Head cap screw long 20 .02 

Baffle — coupling end 1 6-69 

Armature coil • 72 3.88 

Blower 2 9.29 

J^"-13 Hex. Head cap screw 3^2" long 12 .13 

54" X }i" X 4y2" coupling key 1 -61 

Shaft only 1 61.88 

■ft"-18 machine screw ^" long 16 .02 

Guard Screen — coupling end 1 7.20 

Exhaust screen — coupling end 2 4.38 

Rotor spider with shaft 1 61.88 

5^" X H" X lOK" rotor key 1 .69 

Exhaust screen center 2 3.61 

Bottom screen 1 7.23 

Vs" X 354" core pin 2 .18 

Rotor complete with shaft 1 850.00 

A" X ys" gasket— 28" long 2 .41 

Exhaust screen — sheave end 2 4.38 

Field leads— No. 10 flexible cable 2 .80 

Field lead clip AM-2 1 .15 

J4"-20 RH machine screw 14" long 5 .02 

Field lead lug — 35 amp. solder type '.. 4 .16 

10-24 RH machine screw H" long with hex. nut 2 .02 

Carbon brushes 4 .48 

Brush holder complete with spring 2 .79 

10-32 RH machine screw M" long 2 .02 

Brush holder stud with jamb nut 1 1.13 

Field lead support 2 .04 

10-32 RH machine screw V/' long 2 .02 

Armature leads-^ laminations .031" x 1%" 10 1.24 

Baffle — sheave end 1 6.69 

Damper bars 42 .51 

Cage end ring segments 12 1.65 

Collector ring assembly complete 1 20.13 

•fk"-18 socket head set screw H" long 2 .10 

Collector ring sleeve 1 6.79 

Collector ring 2 8.66 

%"-20 filister head machine screws ?4" long 6 .02 

Bearing bracket 1 49.25 

^"-11 hex. head cap screw 1^" long 6 .10 

pipe plug for the greasing and drain plugs 2 .09 

J4" pipe coupling for the drain plug 1 .09 

li" pipe nipple 9" long for the drain plug 1 .11 

3^"-l6 hex. head cap screw ?4" long 6 .03 

Ball bearing 1 8.25 

Bearing housing cap 1 12.38 

Housing cap screws •>f!"-16 hex. head cap screw 1" long 15 .04 

Bearing housing 1 18.56 

y2"-\Z hex. head cap screw 1>4" long 4 .07 

Sheave spacer 1 5.44 

i^"-13 flat head cap screw long 1 .14 

Retaining washer 1 2.23 

Yf," x V9." X V/b." drive sheave key 1 .13 

Lashing ring .20 

Drive sheave 1 20.63 

T^"-18 Wing nut 1 .03 

Hand hole cover 1 5.56 

yi" nipple 5j4" long for greasing plug 1 ,11 

J4" X SiO° pipe elbow for greasing plug 1 .13 
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EM-S18129 
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19 
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GENERATOR — fConf'dJ 

Required per 
Description Generator 
Yi'-Xd hex. head cap screw with cut washer and jamb nut... 1 

V-belt guard — back 1 

V-belt guard — front 1 

V-belts 3 

Exciter mounting plate 1 

^"-11 special stud Sj^" long with jamb nuts 4 

-h" X A" X 2" exciter key 1 

Exciter sheave 1 

Armature slot wedges 1 set 

Armature slot insulation „ 1 set 

Field pole complete with coil, cages, pins and shims 6 

Pole shims 6 sets 

Pole pins 6 

■h" X 7.8" iron rivet with cut washer 12 

Armature paralleling connections 

EXCITER 

Required per 
Description Exciter 

Exciter complete 1 

J4"-20 hex. head cap screw 1" long 3 

y%" pipe plug with slotted head 4 

Locknut sheave end 

Lockwasher — sheave end 

Ball bearing No. 305 sheave end 

Gasket sheave end 



Price 
each 
.09 
7.21 
28.88 
2.33 
5.15 
.38 
.11 
7.84 
9.16 
6.80 
76.25 
.15 
.66 
.02 



1 
1 
1 
1 

Bearing cap sheave end 1 

Drip cover and hold-down screws — sheave end 1 

Bearing bracket — sheave end 1 

A"- 18 hex. head cap screw 1" long 8 

Set screw, fan 1 

Armature fan 1 

Armature complete with coils, fan and shaft 1 

Interpole coil with insulation 2 

Interpole 2 

Pole bolts 5^"-16 hex. head cap screw long 8 

Field pole 2 

Field coil with insulation 2 

Field frame 

Commutator V-ring sleeve 

Mica V-ring 

Commutator V-ring 

Commutator locknut 

Bearing cap — commutator end 

Gasket — commutator end 

Drip covers and hold-down screws — commutator end 1 set 

Screens and hold-down screws — commutator end 1 set 

Brush holder stud with jamb nut 2 

Ball bearing No. 30'1 — commutator end 

Lock washer — commutator end 

Locknut — commutator end 

Shaft 

A"-18 hex. head cap screws 2" long 

Clamp scr. and nut 10-24 rd. hd. M.S. cut wash, and hex. nut 

Brush yoke rocker 

Bearing bracket — commutator end 

Carbon brush 4 

Brush holder 2 

J4"-20 hex. hd. cap screw — long with lock washer 2 

Brush holder spring 4 

Brush holder finger 4 

Armature leads No. 10 flexible cable 

Terminal box 1 

Field leads No. 12 flexible cable 



Price 
eacli 
239.00 
.02 
.07 
.58 
.15 
4.33 
.51 
2.16 
8.65 
5.78 
.03 
.10 
8.25 
86.63 
8.65 
8.65 
.03 
11.50 
7.58 
101.25 
4.90 
4.01 
3.05 
1.20 
1.81 
.83 
8.65 
8.65 
1.74 
3.61 
.18 
1.20 
7.58 
.03 
.10 
3.61 
6.85 
.46 
4.33 
.09 
.09 
.14 



.50 



* Some exciters are furnlslied with a snap ring instead of lock nut and -washers, 
be furnished for 7c each. 



Snap rings may 
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Generator and controls complete. 

Generator from shaft extension end. 

Generator from drive sheave end — back plates removed. 

Load terminal connections. 

Generator line unit. . 

Terminal box, 220/126 volt, 60 cycle, 1200 RPM connections. 

Terminal box, 400/230 volt, 50 cycle, 1000 RPM connections. 

Generator circuit breaker and trip unit. 

Generator — exploded view. 

Rotor — exploded view. 

Brush holder assembly. 

Field pole, spider and shaft. 

Armature core and insulation. 

Armature coils and core. 

Armature core and connections. 

Armature ring and core. 

Exciter exploded. 

Terminal box parts. 

Terminal box, rear view. 

Cross leads and cable. 

Generator line unit, rear view. 

Instrument panel. 

Instrument panel in rear of line unit. 
Generator circuit breaker and connections. 
Generator circuit breaker in rear of line unit. 
Exciter rheostat parts. 
Voltage regulator. 
Voltage regulator parts. 
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FIG. 25 — Generator and Controls Complefe 
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FIG. 31— Terminal Box, 400/230 Voit. 50 Cycle. 1000 kPM CennacfioM 
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FIG. 37 — Armafan Cere and liuiilafioji 
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FIG. 39 — Armaturm Cor* and CeaBteflons 
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FI9. 4? — Tvrmlnaf Sex, Rear View 
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FIG. 45 — Generator Line Unit, Rear View 
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FIG. 50— Exdfer Rheosfaf Parts 
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GENERATOR 



Item No. 


Pig. 


FM-S18002 


38 


FM-518003 


37 


FM-'>18004-1 

x_# ivx *i X ovAj^r^ X 


40 


FM-'ilSOOS-l 

' - 1*1. '■1 ±0\/\J%J X 


33 


FM-"? 18006-1 




FM-"? 18007 




FM-'>18008 


33 


FM-'?18000 


38 


FM-'ilSfllO 


■?4 


FM-'ilSflll 


34 


FM-';i8012 

Sli IVX iJ X OV/ X 




FM-'ilSOII 

XJ< iVX J X 0\J 1 vJ 


36 






FM-')1801'>-1 

XlilVX */XOUXfc7~X 




F\f-';i801fi 

Xli i.VX «J X OV/ X \J 


3"? 


FM-i^lSOiy 




FM-';i8018 


36 


FM-'ilSOlO 

* ' 1" - ' XOU X 7 




FM-';i8020 

X_« XVX «^ X 0\J£t\J 




FM-';i8021 

1 ' IVX %/ 1 OW^ X 


40 


FM- SI 8022 


33 


FM-"! 18024 

Xl> XVX iJ X Ov^^ 




FM-';i802'; 


■?4 


FM-';i802fi 




FM- SI 8027 

XlilVX* J XOU^/ 




FM- SI 8028 

III IVX ^ X Ol/^O 




FM-i^ 18020 




F'M"-S180'?0 




XJj IVX - J X OV J X 


IS 


FM-S180'?'? 


•?s 


XL( iVX ~ J 1 0 U O *t 


Ot 


X!* iVX J X Ov/ J J 




FA/f-S180'?fi 


■^s 


FM-S180'?8 

XZ<1VX *^ xouoo 




FM-S180'^Q 




FM- SI 8040 

X2« XVX \J X ov^u 


?4 


FM-S18n41 


•^4 


FM-S18042 

lit XVX «^ X fJ\J^£t 




FM-S1804^ 


■?4 


FM-S18044 

X-* XVX \f X ou 




FM-S1804S 

Xl< IVX X 0\J*ThJ 


•?4 


EM-S18046 


34 


EM-518047-1 


33 


EM-S 18048 


33 


EM-5 18049 


33 


EM-518050 


33 


EM-518052 


33 


EM-5 18053 


34 


EM-518054 


34 


EM-5 18056 


34 



Required per Price 

Description Generator each 

Armature core with coils 1 $741.25 

Armature core without coils 1 308.75 

Armature Ring 1 300.00 

^"-10 lifting eyebolt 3 1.88 

Drip cover — coupling end 1 4.06 

t^"-18 hex. head cap screw long 23 .02 

Baffle — coupling end 1 6.60 

Armature coil 72 3.88 

Blower 2 9.29 

J^"-13 hex. head cap screw 3K" long 12 .13 

54"x54"x454" coupling key 1 .61 

Shaft only 1 61.88 

A"-18 machine screw 54" long 19 .02 

Guard screen — coupling end 1 7.20 

Exhaust screen — coupling end 2 4.38 

Rotor spider with shaft 1 61.88 

5^"x5^"xl0?4" rotor key .'. 1 .69 

Exhaust screen center 2 3.61 

Bottom screen 1 7.23 

5^"x3H" core pin 2 .18 

Rotor complete with shaft 850.00 

Exhaust screen — sheave end 2 4.38 

Field leads— No. 10 flex, cable 2 .80 

Field lead clip AM-2 1 .15 

54"-20 RH machine screw W long S .02 

Field lead lug — 35 amp. solder type 4 .16 

10-24 RH machine screw long with hex. nut 2 .02 

Carbon brushes 4 .48 

Brush holder complete with spring 2 .79 

10-32 RH machine screw H" long 2 .02 

Brush holder stud with jamb nut 1 1.13 

Field lead support 2 .04 

10-32 RH machine screws Vz" long 2 .02 

Armature leads — 4 laminations .031"xlj4" 10 1.24 

Baffle — sheave end 1 6.69 

Damper bars „ 42 .51 

Cage end ring segments 12 1.65 

Collector ring assembly complete 1 20.13 

■tk"-18 socket head set screw 54" long 2 .10 

Collector ring sleeve 1 6.79 

Collector ring 2 8.66 

J4"-20 filister head machine screws 54" long 6 .02 

Bearing bracket 1 49.25 

5^"-ll hex. head cap screw Ij^" long 6 .10 

J4" pipe and plug for greasing 1 .09 

J4" pipe and plug for grease drain 1 .09 

5^"-16 hex. head cap screw 54" long 6 .03 

Ball bearing 1 8.25 

Bearing housing cap 1 12.38 

Housing cap screws 5^"- 16 hex. head cap screw 1" long 15 .04 
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GENERATOR — iConf'd) 



Required per Price 

Item No. Fig. Description . Generator eacli 

EM-S18057 34 Bearing housing 1 $ 18.56 

EM-S18058 33 J4"-13 hex. head cap screw IH" long 4 .07 

EM-518059 34 Sheave spacer 1 5.44 

EM-518060 33 J4"-13 flat head cap screw long 1 .14 

EM-518061 33 Retaining washer 1 2.23 

EM-518062 33 H"xH"xVA" drive sheave key 1 .13 

EM-518063 37 Lashing ring .20 

EM-S18064 33 Drive sheave 1 20.63 

EM-518065 33 -^"-18 wing nut 1 .03 

EM-518066 33 Hand hole cover 1 5.56 

EM-.'!18069 34 5^"-16 hex. head cap screw without washer and jamb nut.... .09 

EM-S18072 33 V-belts 3 2.33 

EM-518073-1 33 Exciter mounting plate 1 5.15 

EM-518074 33 5^"-ll special stud 5^" long with jamb nuts 4 .38 

EM-S18075 41 A"xA"x2" exciter key 1 .11 

EM-518076 33 Allen head set screw— ^" long 1 .08 

EM-518077 33 Exciter sheave 1 7.84 

EM-518078 38 Armature slot wedges 1 set 9.16 

EM-S18079 37 Armature slot insulation 1 set 6.80 

EM-518081 36 Field pole complete with coil, cages, pins and shims 6 76.25 

EM-518082 36 Pole shims 6 sets .15 

EM-518083 36 Pole pins 6 .66 

EM-S18084 34 A"x7.8" iron rivet with cut washer 12 .02 

EM-51808S 39 Armature paralleling connections 3.63 

• EM-518201 33 -{^"xH" H. H. cap screw 9 .23 

EM-518202 33 A"x5^" oval head screw 109 1.36 

EM-518203 33 H"xH" H. H. cap screw 14 .38 

EM-518204 33 Guard screen „._, 1 9.63 

EM-5 18205 33 Lower rear cover plate 1 .86 

EM-5 18206 33 Upper rear cover plate 1 2.75 

EM-518207 33 Exciter sheave covers — next to ring 1 2.75 

EM-518208 33 Exciter sheave covers— lower half 1 2.75 

EM-518209 33 Exciter sheave covers — upper half 1 2.50 

EM-518210 33 Angle iron brace 2 .75 



EXCITER 

Required per Price 



Item No. Fig. Description Exciter each 

EM-S18087-1 33 Exciter complete 1 232.50 

EM-518088 41 j4"-20 hex. head cap screw 1" long 3 .02 

EM-5 18089 41 pipe plug with slotted head 4 .07 

EM-518092 41 Ball bearing No. 305 sheave end 1 4.33 

EM-518093 41 Gasket sheave end 1 .51 

EM-518094 41 Bearing cap sheave end 1 2.16 

EM-S1809S 41 Drip cover and hoM-down screws — sheave end 1 8.65 

EM-5 18097 41 Bearing bracket— sheave end 1 5.78 

EM-518098 41 •ft"-18 hex. head cap screw 1" long 8 .03 

EM-518100 41 Fan 1 8.25 

EM-518101 41 Armature complete with coils, fan and shaft 1 86.63 



Digitized iff Google 



Origirai from 
UNIVERSITY OF CALIFORNIA 



322 PARTS SECTION — SYNCHRONOUS GENERATOR "B' 



EXCITER — rConf'dl 



Item No. 


Pig. 


EM-518103 


41 


EM-518104 


41 


EM-S1810S 


41 


EM-S18106 


41 


EM-518107 


41 


EM-S18108 


41 


EM-518110 


41 


EM-S18111 


41 


EM-518112 


41 


EM-S18113 


41 


EM-S18114 


41 


EM-51811S 


41 


EM-518116 


41 


EM-S18117 


41 


EM-518118 


41 


EM-518119 


41 


EM-S18120 


41 


EM-518123 


41 


EM-518125 


41 


EM-518126 


41 


EM-518127 


41 


EM-S18128 


41 


EM-518129 


41 


EM-S18130 


41 


EM-S18131 


41 


EM-518132 


41 


EM-518133 


41 


EM-S18134 


41 


EM-518136 


41 


EM-S18138 


41 


EM-518139 


33-41 






Item No. 


Fig. 


EM-25607 


42-43 


EM-25608 


43 


EM-2S616 


42-43 


EM-2S690-1 


42-43 


EM-25691-1 


42-43 


EM-25692 


42 


EM-2S693 


42 


EM-2570(>-l 


33 


EM-25702 


42-43 



Required per 
Exciter 



Description 

Interpole coil with insulation 2 

Interpol e 2 

Pole bolts W-16 hex. head cap screw long 8 

Field pole 2 

Field coil with insulation 2 

Field frame 1 

Commutator V-ring sleeve 1 

Mica V-ring 2 

Commutator V-ring 1 

Commutator locknut 1 

Bearing cap — commutator end 1 

Gasket — commutator end 1 

Drip covers — commutator end 1 set 

Screens — commutator end 1 set 

Commutator bars and mica insulating segments 1 set 

Brush holder stud with jamb nut 2 

Ball bearing No. 304 — commutator end 1 

Shaft 1 

T!k"-18 hex. head cap screw 2" long 2 

Clamp scr. & nut 10-24 rd. hd. M.S. cut washer & hex. nut 1 

Brush yoke rocker '. 1 

Bearing bracket — commutator end 1 

Carbon brush 4 

Brush holder 2 

%"-2Q hex. rd. cap screw — 5^" long with lock washer 2 

■fe" hex. head screw — long 

Brush holder spring 4 

Brush holder finger 4 

Armature leads No. 10 flexible cable 

Field leads No. 12 flexible cable 

Flexible conduit and attachments 1 

Terminal boh 6— 32x^ in 2 

TERMINAL BOX 

Description 
Current transformer (See instru- 
ment panel spares) 

Potential transformer (See volt- 
age regulator spares) 

Current transformer (See volt- 
age regulator spares) 

Terminal stud, H"-13xS". 6 hex. 

brass washers, 1 lock 



Price 
cacb 

^ 8.65 

8.65 

.03 

11.50 

7.58 

101.25 

4.90 

4.01 

3.05 

1.20 

1.81 

83 

8.65 

8.65 

.05 

1.74 

3.61 

7.58 

.03 

.10 

3.61 

6.85 

.46 

4.33 

.09 

02 

.09 

.14 



4.38 
.02 



Manufacturer 
and Cat. No. 



Required per Price 



Unit 



each 



nuts, 6 
washer 



1 lock nut, 7 brass washers, 3 

lock washers 

Connecting links — ^large A"xlJ^" 

x5^^" 

Connecting links — small A"x54" 

x2^" 

Terminal box complete 



Std. 

Std. 
EM 
EM 



brass washers, 1 lock washer and 
2 hex. nuts 



6 

6 

2 
1 

1 



$ 0.38 

.19 

.18 

.10 
208.75 
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TERMINAL BOX — fCoiif'dj 









Manufacturer 


Beqnired per Price 










Unit 




EM-2S703 


42 




CH No. 80-434-12 


1 


$ 2.63 


EM-2S704-1 


43 




EM 


1 


38.75 


EM-2S70S-1 


42-43 


Ji"-16x2J4" HHCS, 1 brass 
washer, (3 brass washers on top 
left corner for ground connec- 
tion) 1 shake proof washer and 














Std. 


2 


12 


EM-2570S-2 


42-43 


5i"-16xl^" HHCS, 1 washer, 1 












shake proof washer and hex. nut 


Std. 


2 


.05 


EM-2S706-1 


42-43 


A"-18xl" HHCS, lock washer 


EM 


1 


2.30 


EM-25707-1 


42-43 














Std. 


A 

4 




EM-2S708-1 


42-43 


K -20xlJ4 RHMS, 2 washers. 












shake proof washer and hex. nut 


Std. 


2 


EM-2S709 


42-43 


}^"-13xl^" HHCS, 2 brass 












washers, 2 lock nuts and hex. nut 


Std. 


4 


.07 


EM-25714-1 


43 




EM 


1 


O Af\ 

2.40 


EM-2S714-2 


43 




EM 


2 


A r\f\ 

4.00 


EM-25714-3 


43 




EM 


1 


2.75 


EM-25714-4 


43 




EM 


1 


1.00 


EM-25714-5 


43 




EM 


1 


1.15 


EM-2S714-6 


43 




EM 


1 


1.00 


EM-25716 


43 


Mounting clamp — current trans- 


T^HiT 

£M 












1 

o 


.07 


EM-25717-1 


42-43 




£M 


1 
1 


2.25 


EM-2S71&-1 


42 


No. 8-32x1" RHMS, 2 washers. 


bta. 














.05 


EM-25719 


42 


%''-18x2" HHCS, 2 washers, 2 


std. 












A 


.10 


EM-2S721 


42 


Resistor, 4000 ohms, SO watts.... 


Uhniite No. 0410 


1 

I 


1.20 


EM-25722 


42 


Resistor, 2500 ohms, 25 watts.... 


(Jnmite JNo. \j3y6 


1 
X 


.85 


EM-2S723 


42 


Resistor mtg. clips, and No. 6-20 


EM & std. 












A 


.05 


EM-25724 


42 




EM 


1 


.75 


EM-25725 


42 


No. 6-32xj4" self tapping screw 


btd. 


2 




EM-25727 


42 


Name plate — "Link Arrangement'' 


JCiVl 


1 


.38 


EM-2S728 


42 


No. 10-24x^" RHMS, lock wash- 


Std. 




.05 








2 


EM-25729 


42 


Micarta washers A"x54" 


EM 


2 


.05 


EM-2S761 


43 


^"-16x114" HHCS, 2 washers. 


EM 


1 


.13 


EM-2S762 


43 














Std. 


2 


.05 


EM-25763 


42-43 




EM 


1 


.95 


EM-25764 


42-43 




EM 


3 


.63 


EM-25765 


43 


Potential transformer mtd. plate.. 


EM 


1 


1.00 



GENERATOR LINE UNIT 



Item No. Pig. Description 

EM-25600-1 51 "Synchrostat" Voltage Regulator 
(See Spare Parts — ^Voltage Reg- 
ulator, Page 324) 

EM-25670-1 33 Generator line unit complete 

EM-25671-1 32 Generator circuit breaker (See 
Spare Parts — Breaker and Con- 
nections, Page 325) 

EM-25714-3 45 End cover plates 

EM-25770 SO Exciter rheostat (See Spare 
Parts — Exciter Rheostat, Page 
_ 326) 

Digitized by CjOOglC 



Manufacturer 
and Cat. No. 



EM 
EM 



Required per Price 
Unit each 



EM 
EM 



EM 



1 

2 



1 



312.50 
2.00 
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Spare 
Panel, Page 



Item No. Fig. Description 

EM-25800 46 Instrument panel (See 
Parts Instrument 
326) 

EM-258S1 45 Back cover plate 

EM-258S2 45 Top cover plate 

EM-25853 45 Cover plate — Generator circuit 
breaker compartment 

EM-25854 45 Cover plate — Regulator and 
Rheostat compartments 

EM-25855 45 Cover plate — Load connection 
compartment 

EM-25856 45 Mounting plate — Engine instru- 
ments 

EM-25857 45 Load cable insulating strip 

EM-25858 45 J4"-20xJ4" RHMS, 1 washer, 
lock washer and hex. nut 

EM-25861 45 Load cable entrance cover 

EM-2S862 45 Exciter conduit mounting plate.... 

EM-2S863 45 ^A"-20xH" HHCS, 1 washer, 1 
shake-proof washer and hex. nut 

EM-25864 45 Panel light conduit mounting pit. 

EM-2S865 45 Terminal block, 12 points 

EM-25866 45 No. 8-32xlJ4" HRMS, shake- 
proof washer and hex. nut ^ 

EM-25867 45 Tubing, impregnated paper 

EM-25868 45 Mounting clamps and 1" self tap- 
ping screw 

EM-25870 45 Frame 



Manufacturer 


Required per Price 


and Cat. No. 


Unit 


eacb 


EM 


1 




EM 


1 






1 


2.40 


EM 


1 


LIS 


XLiVL 


1 


.90 


EM 


1 


.63 


ilJVL 


1 


.75 


EM 


1 


25 


otd. 


2 


.05 


EM 


1 


.63 


EM 


1 


.32 


Std. 


4 


.05 


EM 


1 


.40 


CH No. 80-434-14 


1 


1.45 


Std. 


1 


.05 


EM 


1 


.15 


EM 


2 


.15 


EM 


1 


45.00 



VOLTAGE REGULATOR 

Manufacturer ReQnlred per Price 
Item No. Fig. Description and Cat. No. Regulator eacli 

EM-2S600-1 51 "Synchrostat" Voltage Regula- 
tor complete EM .... $205.55 

EM-25601-1 52 Regulator relay including coil EM 1 16.88 

EM-25602 52 Polarity reversing switch Hayden Mfg. Co. 

(Spec.) 1 9.19 

EM-25605-1 52 Spark condenser, 0.01 MFD, 1000 

vohs Solar Type XQ 1 .94 

EM-25606-1 52 Anti-Hunt calibrating resistor 500 

ohms, 50 watts Ohmite No. 0569 1 1.05 

EM-25608 43 Potential transform. 400/120/218 

volts (Mtd. on term, box) Franklin No. 17099A 1 12.50 

EM-2S612-1 52 Cross current compensation rheo- 
stat 13 ohms, 100 watts Hardwick & Hindle 1 4.58 

EM-25615 42 Vibrating reed and contacts (Reg- 
ulator contacts) EM 1 4.38 

EM-2S616 42-43 Cross current compensation cur- 
rent transformer, 800/5 amperes 

(mtd. in terminal box) EM 1 32.00 

EM-25617-1 52 Damping transformer Franklin No. A-16142A 1 3.10 

EM-25618-1 52 Shunt field dividohm, 750 ohms, 

50 watts Ohmite No. 0570 1 1 67 

EM-2S622 52 Regulator switch (HAND- 
AUTO) Cutler Hammer 

No. 8381 1 32 

EM-25623 52 Lock washer Shake Proof No. 1228 1 03 

EM-25625 52 6-32xK" self tapping screw Std. 4 02 

EM-2S627 42 Terminal block H. G. Jones No. 9-12 1 94 

EM-25628 52 6-32xH" RHMS hex. nut and 

lock washer Std. 2 .04 

EM-25630-1 52 Regulator frame EM 1 5.25 

Digitized by GOOOle 
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Manufacturer 


Required per Price 


Item No. 


Fig. 


Description 


and Cat. No. 


Regulator 


eacli 


EM-2S630-2 


52 




EM 


1 


$3.90 


EM-2S633 


52 


8-32xJ^" RHMS, hex. nut and 












Std. 


2 


.04 


EM-2S634 


52 


Mic3.rta insulating strip 


EM 


1 


.03 


EM-25637 


52 


6-32xj4" RHMS, hex. nut, wash- 












er and lock washer . 


Std. 


4 


.04 


EM-25640-1 


52 


2 No. 8-32 hex. nuts and 1 shake- 












proof washer 


Std. 


3 


.05 


EM-25641 


52 


Voltage adjusting knoh 


Davton Nn 110 


1 


.12 


EM-2S642-1 


51 


Nameplate — connection diagram.. 


EM 


1 


1.40 


EM-25643 


52 




EM 


1 


.04 


EM-2S644-1 


52 




Ohmite No. 120 


1 


.07 


EM-2S645-1 


52 


Nameplate-cross-current rheostat 


EM 


1 


.25 


EM-25647-1 


51 




EM 


1 


.85 


EM-2S648 


51 


Nameplate — voltage regulator .... 


EM 


1 


1.63 


EM-2S649 


52 




EM 


1 


.19 


EM-25651 


52 


%"-20xH" RHMS 


Std. 


4 


.04 


EM-25652 


52 


No. 12 HH nut and shakeproof 














Std. 


4 


.03 


EM-256S3 


52 




Std. 


1 


.04 


EM-25654 


51 


J4"-20xl" bevel head MS and 














Std. 


2 


.04 



BREAKER AND CONNECTIONS 



Item No. 



Fig. 



EM-2S671-1 48 



EM-25672-A 

EM-25672-1B 

EM-25674 

EM-2S695 
EM-25696 
EM-2S697 
EM-2S698 
EM-25730 
EM-25731 

EM-2S732 

EM-25733 

EM-2573S 
EM-25736 
EM-25737 
EM-25738 
EM-25739 



EM-2S740 

EM-25742 

EM-2S743 

EM-25744 

EM-2S745 
EM-2S746 
EM-25747 



32 
32 
48 
32 
32 
32 
32 
48 
48 

48 

48 

48 
48 
48 
48 
48 



48 
49 
48 
48 



48 
48 
49 



Digitized by 



mai iijgs 

LiOogle 



Description 

Generator circuit breaker 600 

volts, 350 amperes, 3 pole 

Trip unit, 175 amperes 

Trip unit, 500 amperes 

Connecting lugs 

Breaker cover 

}i"-l6 HH nut and cup washer.. 

^"-16x1" FHMS 

^"-16xJ4" FHMS 

Breaker terminals — load side 

Breaker terminals — Gen. side, line 

1 

Breaker terminals — Gen. side, line 

2 

Breaker terminals — Gen. side, line 

3 

Bus bar, line 1 

Bus bar, line 2 

Bus bar, line 3 

Bus bar, line 0 

^"-16xlJ4" HHCS, 2 brass 
washers, shake proof washer and 

hex. nut 

K"-20xli^" HHCS, 2 washers, 
shake proof washer and hex. nut 
Ebony asbestos mtd. plate bus 

bar mtd 

t^"-18x2" RHMS, 1 shakeproof 

washer and hex. nut 

Micarta insulating washer 5^"x 

'A': , : 

Micarta insulating strips 

J^"-13x3^" studs 

Ebony asbestos mtg. plate — term- 
inal li^gs 



Manufacturer Required per Price 



and Cat. No. 


Unit 


each 


ITE No. ET-1882 


1 


$300.00 


ITE No. ET-2468 


1 


83.75 


ITE No. ET-2590 


1 


83.75 


Burndy No. QA-34 


4 


.40 


ITE No. 98501-A 


1 


20.00 


Std. 


6 


.04 


Std. 


6 


.04 


Std. 


1 


.04 


EM 


3 


.25 


EM 


1 


.38 


EM 


1 


.63 


EM 


1 


.90 


EM 


1 


.75 


EM 


1 


.83 


EM 


1 


.90 


EM 


1 


.90 


Std. 


14 


.03 


Std. 


4 


.04 


EM 


1 


.44 


Std. 


4 


.04 


EM 


4 


.04 


EM 


2 


.04 


Std. 


4 


.05 


EM 


1 


.75 


Original frc 


m 
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Manufacturer 


Kequired 


per Price 


Item No. 


Fig. 


Description 


and Cat. No. 


Unit 


each 


EM-25748 


49 


M"-16x2" HHCS, shake proof 














EM 


4 


$0.05 


EM-2S749 


49 


J4"-20xli4" HHCS, shake proof 














EM 


2 


.05 


EM-25751 


44 




EM 


1 


1.38 


tLM.-4ii)/0Z 


AA 




EM 


1 


1.57 




44 




EM 


1 


1.77 




AA 
44 




EM 


1 


1.20 




AA 

44 




EM 


1 


2.65 






EXCITER RHEOSTAT 










Description 


Manufacturer 


Reaulred per Price 


Item No. 


Fig. 


and Cat. No. 


Unit 


each 


EM-25770 


50 


Exciter rheostat complete 


CH No. lllllD-7 1 


$ 23.15 


EM-2S771 


50 


Rheostat resistor plate and en- 












CH 


1 


17.50 


EM-25772 


50 




EM 


1 


.88 


EM-25773 


50 




CH No. 10410-H-lOlA 1 


1.50 


EM-25774 


SO 




CH 


1 


.35 


EM-25775 


50 




CH 


1 


.15 


EM-2S776 


50 




CH 


1 


20 


EM-25777 


50 




CH 


1 


.24 


FM-2'>781 


50 


Name plate 


EM 


1 


.19 


EM-25782 


50 




Std. 


2 


.02 


EM-2S783 


50 


No. 8-32xfi" RHMS, lock wash- 














Std. 


2 


.03 


EM-25784 


50 




EM 


3 


.08 


EM-25785 


50 


>4"-20x3" HHMS, washer, lock 
















3 


.07 


EM-25786 


SO 


Connecting lugs, No. 6-22x}/2" 












RHCS, 2 brass washers, shake 














Std. 


2 


.12 






INSTRUMENT PANEL 












Manufacturer 


Required per Price 


Item No. 


Fig. 


Description 


and Cat. No. 


Unit 


each 



EM-25603 


46 




Lord No. lSOP-6 


2 


$ 0.29 


EM-25607 


42-43 


Current transformer for am- 












meters 500/5 (Mounted on term- 














EM 


3 


3.13 


EM-2S800 


46 




EM 




393.75 


EM-25801 


46 




WX No. HA 931786 




43.15 


EM-25802 


46 




Roller-Smith 












No. 40373 




24.50 


EM-25803 


46 




WX No. HA 931763 




36.50 


EM-25804 


46 




Roller-Smith 










No. 29103 




21.50 


EM-25806 


46 




Frahm (Special) 




45.25 


EM-2S807 


46 




Cramer No. RT-24 




135.00 


EM-25808 


46 


Panel light bulb, 12 volt DC, 














Tung-sol 


2 


.23 


EM-25809 


46 




Ford No. A 13705A 


2 


1.00 


EM-25810 


46 




EM 


2 


.25 


EM-25811 


46 




H & H No. 8721 N 


1 


.90 


EM-25812 


46 




G. E. No. lDS-14 


2 


.20 


EM-25813 


46 




Cutler Hammer 










No. 8342 


1 


1.75 


EM-2S815 


46 


Potential transformer 460/115 V. 


Franklin No. 18168A 


1 


5.30 


EM-2S816 


46 




Penn Union 


1 


2.95 


EM-25817 


46 




GE No. 49 X 866 


2 


.75 


EM-25818 


46 




EM 


1 


18.25 



Digitized by VjOOQlC 



Originai from 
UMIVERSITY OF CALIFORNIA 



PARTS SECTION — SYNCHRONOUS GENERATOR "B" 327 



INSTRUMENT PANEL — IConf'd) 



Manufacturer Required per Price 



Item No. 


Fig. 


Description 


and Cat. No. 


unit 


each 


EM-2S819 


46 


Rubber mountings — top & bottom 


Lord No. lSOP-10 


4 


$0.30 


EM-25821 


46 


6-32xj4" RHMS, hex. nut and 












Std. 


24 


.02 


EM-2S822 


46 


J4"-20x2" RHMS, 2 hex. nuts, 2 












washers and 1 shakeproof washer 


Std. 


4 


.05 


EM-2S823 


47 




EM 


1 


.50 


EM-25824 


47 


K"-20xK" HHMS, lock washer 














Std. 


6 


.05 


EM-25825 


47 




EM 


1 


.33 


EM-25826 


47 


J4"-20x^" FHMS, lock washer 














Std. 


2 


.05 


EM-25827 


47 




EM 


1 


.33 
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